Solicitation No. VA-101-10-RP-0130 VAPHS — University Drive Division
Research Office Building — Building 30

SECTION 27 05 11
REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS

PART 1 - GENERAL
1.1 DESCRIPTION

A. This Section, Requirements for Communications Installations, applies to
all sections of Division 27.

B. Furnish and install communications cabling, systems, equipment, and
accessories in accordance with the specifications and drawings.

1.2 MINIMUM REQUIREMENTS

A. References to industry and trade association standards and codes are
minimum installation requirement standards.

B. Drawings and other specification sections shall govern in those
instances where requirements are greater than those specified in the
above standards.

1.3 QUALIFICATIONS (PRODUCTS AND SERVICES)

A. Manufacturers Qualifications: The manufacturer shall regularly and
presently produce, as one of the manufacturer®s principal products, the
equipment and material specified for this project, and shall have
manufactured the item for at least three years.

B. Product Qualification:

1. Manufacturer®s product shall have been in satisfactory operation, on
three installations of similar size and type as this project, for
approximately three years.

2. The Government reserves the right to require the Contractor to
submit a list of installations where the products have been in
operation before approval.

C. Service Qualifications: There shall be a permanent service organization
maintained or trained by the manufacturer which will render
satisfactory service to this installation within four hours of receipt
of notification that service is needed. Submit name and address of
service organizations.

1.4 MANUFACTURED PRODUCTS

A. Materials and equipment furnished shall be of current production by
manufacturers regularly engaged in the manufacture of such items, for
which replacement parts shall be available.

B. When more than one unit of the same class of equipment is required,
such units shall be the product of a single manufacturer.

C. Equipment Assemblies and Components:

REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS 27 0511 -1



Solicitation No. VA-101-10-RP-0130 VAPHS — University Drive Division

Research Office Building — Building 30

1. Components of an assembled unit need not be products of the same
manufacturer.

2. Manufacturers of equipment assemblies, which include components made
by others, shall assume complete responsibility for the final
assembled unit.

3. Components shall be compatible with each other and with the total
assembly for the intended service.

4_ Constituent parts which are similar shall be the product of a single
manufacturer.

Factory wiring shall be identified on the equipment being furnished and

on all wiring diagrams.

When Factory Testing Is Specified:

1. The Government shall have the option of withessing factory tests.
The contractor shall notify the VA through the Contracting Officer’s
Technical Representative (COTR) a minimum of 15 working days prior
to the manufacturers making the factory tests.

2. Four copies of certified test reports containing all test data shall
be furnished to the COTR prior to final inspection and not more than
90 days after completion of the tests.

3. When equipment fails to meet factory test and re-inspection is
required, the contractor shall be liable for all additional

expenses, including expenses of the Government.

1.5 EQUIPMENT REQUIREMENTS

Where variations from the contract requirements are requested in
accordance with Section 01 00 00, GENERAL REQUIREMENTS and Section 01
33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, the connecting work
and related components shall include, but not be limited to additions
or changes to branch circuits, circuit protective devices, conduits,
wire, feeders, controls, panels and installation methods.

1.6 EQUIPMENT PROTECTION

A

Equipment and materials shall be protected during shipment and storage

against physical damage, dirt, moisture, cold and rain:

1. During installation, enclosures, equipment, controls, controllers,
circuit protective devices, and other like items, shall be protected
against entry of foreign matter; and be vacuum cleaned both inside
and outside before testing and operating and repainting if required.
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2. Damaged equipment shall be, as determined by the COTR, placed in
first class operating condition or be returned to the source of
supply for repair or replacement.

3. Painted surfaces shall be protected with factory installed removable
heavy kraft paper, sheet vinyl or equal.

4. Damaged paint on equipment and materials shall be refinished with
the same quality of paint and workmanship as used by the

manufacturer so repaired areas are not obvious.

1.7 WORK PERFORMANCE

A

B.

D.

Job site safety and worker safety is the responsibility of the
contractor.

For work on existing stations, arrange, phase and perform work to
assure communications service for other buildings at all times. Refer
to Article OPERATIONS AND STORAGE AREAS under Section 01 00 00, GENERAL
REQUIREMENTS.

New work shall be installed and connected to existing work neatly and
carefully. Disturbed or damaged work shall be replaced or repaired to
its prior conditions, as required by Section 01 00 00, GENERAL
REQUIREMENTS.

Coordinate location of equipment and pathways with other trades to
minimize interferences. See Section 00 72 00, GENERAL CONDITIONS.

1.8 EQUIPMENT INSTALLATION AND REQUIREMENTS

A.

B.

Equipment location shall be as close as practical to locations shown on

the drawings.

Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
the equipment shall be removed and reinstalled as directed at no
additional cost to the Government.

2. "Conveniently accessible" is defined as being capable of being
reached without the use of ladders, or without climbing or crawling
under or over obstacles such as, but not limited to, motors, pumps,
belt guards, transformers, piping, ductwork, conduit and raceways.

1.9 EQUIPMENT IDENTIFICATION

A

B.

Install an identification sign which clearly indicates information
required for use and maintenance of equipment.

Nameplates shall be laminated black phenolic resin with a white core
with engraved lettering, a minimum of 6 mm (1/4 inch) high. Secure
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nameplates with screws. Nameplates that are furnished by manufacturer
as a standard catalog item, or where other method of identification is

herein specified, are exceptions.

1.10 SUBMITTALS

Al

B.

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT

DATA, AND SAMPLES.

The Government®s approval shall be obtained for all equipment and

material before delivery to the job site. Delivery, storage, or

installation of equipment or material which has not had prior approval
will not be permitted at the job site.

All submittals shall include adequate descriptive literature, catalog

cuts, shop drawings, and other data necessary for the Government to

ascertain that the proposed equipment and materials comply with
specification requirements. Catalog cuts submitted for approval shall
be legible and clearly identify equipment being submitted.

Submittals for individual systems and equipment assemblies which

consist of more than one item or component shall be made for the system

or assembly as a whole. Partial submittals will not be considered for

approval .

1. Submittals shall be marked to show specification reference including
the section and paragraph numbers.

2. Submit each section separately.

The submittals shall include the following:

1. Information that confirms compliance with contract requirements.
Include the manufacturer®s name, model or catalog numbers, catalog
information, technical data sheets, shop drawings, pictures,
nameplate data and test reports as required.

2. Elementary and interconnection wiring diagrams for communication and
signal systems, control system and equipment assemblies. All
terminal points and wiring shall be identified on wiring diagrams.

3. Parts list which shall include those replacement parts recommended
by the equipment manufacturer, quantity of parts, current price and
availability of each part.

Manuals: Submit in accordance with Section 01 00 00, GENERAL

REQUIREMENTS.

1. Maintenance and Operation Manuals: Submit as required for systems
and equipment specified in the technical sections. Furnish four
copies, bound in hardback binders, (manufacturer®"s standard binders)
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or an approved equivalent. Furnish one complete manual as specified
in the technical section but in no case later than prior to

performance of systems or equipment test, and furnish the remaining

manuals prior to contract completion.

Inscribe the following identification on the cover: the words

"“"MAINTENANCE AND OPERATION MANUAL,' the name and location of the

system, equipment, building, name of Contractor, and contract

number. Include in the manual the names, addresses, and telephone

numbers of each subcontractor installing the system or equipment and

the local representatives for the system or equipment.

Provide a "Table of Contents' and assemble the manual to conform to

the table of contents, with tab sheets placed before instructions

covering the subject. The instructions shall be legible and easily

read, with large sheets of drawings folded in.

The manuals shall include:

a. Internal and interconnecting wiring and control diagrams with

data to explain detailed operation and control of the equipment.

. A control sequence describing start-up, operation, and shutdown.
. Description of the function of each principal item of equipment.
- Installation and maintenance instructions.

b

c

d

e. Safety precautions.

f. Diagrams and illustrations.

g. Testing methods.

h. Performance data.

i. Pictorial "exploded"” parts list with part numbers. Emphasis shall
be placed on the use of special tools and instruments. The list
shall indicate sources of supply, recommended spare parts, and
name of servicing organization.

J- Appendix; list qualified permanent servicing organizations for
support of the equipment, including addresses and certified

qualifications.

G. Approvals will be based on complete submission of manuals together with

shop drawings.

H. After approval and prior to installation, furnish the COTR with one

sample of each of the following:

1.

A 300 mm (12 inch) length of each type and size of wire and cable
along with the tag from the coils of reels from which the samples
were taken.
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2. Each type of conduit and pathway coupling, bushing and termination
fitting.

3. Raceway and pathway hangers, clamps and supports.

4. Duct sealing compound.

I. In addition to the requirement of SUBMITTALS, the VA reserves the right
to request the manufacturer to arrange for a VA representative to see
typical active systems in operation, when there has been no prior
experience with the manufacturer or the type of equipment being
submitted.

1.11 SINGULAR NUMBER
Where any device or part of equipment is referred to in these
specifications in the singular number (e.g., ""the switch™), this
reference shall be deemed to apply to as many such devices as are
required to complete the installation as shown on the drawings.
1.12 TRAINING

A. Training shall be provided in accordance with Article, INSTRUCTIONS, of
Section 01 00 00, GENERAL REQUIREMENTS.

B. Training shall be provided for the particular equipment or system as
required in each associated specification.

C. A training schedule shall be developed and submitted by the contractor
and approved by the COTR at least 30 days prior to the planned
training.

---END- - -
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SECTION 27 05 26
GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies general grounding and bonding requirements of
telecommunication installations for equipment operations.

B. “Grounding electrode system” refers to all electrodes required by NEC,
as well as including made, supplementary, telecommunications system
grounding electrodes.

C. The terms “connect” and “bond” is used interchangeably in this
specification and has the same meaning.

1.2 RELATED WORK

A. Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS:
General electrical requirements and items that is common to more than
one section of Division 27.

B. Section 26 41 00, FACILITY LIGHTNING PROTECTION: Requirements for a
lightning protection system.

1.3 SUBMITTALS

A. Submit In accordance with Section 27 05 11, REQUIREMENTS FOR
COMMUNICATIONS INSTALLATIONS.

B. Shop Drawings:

1. Sufficient information, clearly presented, shall be included to
determine compliance with drawings and specifications.

2. Include the location of system grounding electrode connections and
the routing of aboveground and underground grounding electrode
conductors.

C. Test Reports: Provide certified test reports of ground resistance.

D. Certifications: Two weeks prior to final inspection, submit four copies
of the following to the Contracting Officer’s Technical Representative
(COTR):

1. Certification that the materials and installation is In accordance
with the drawings and specifications.

2. Certification, by the Contractor, that the complete installation has
been properly installed and tested.

1.4 APPLICABLE PUBLICATIONS
Publications listed below (including amendments, addenda, revisions,

supplements, and errata) form a part of this specification to the
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extent referenced. Publications are referenced in the text by the basic
designation only.
American Society for Testing and Materials (ASTM):

B1-2001. ... .. ... ... Standard Specification for Hard-Drawn Copper
Wire
B8-2004. ... ... ... ....... Standard Specification for Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard,
or Soft

Institute of Electrical and Electronics Engineers, Inc. (IEEE):

81-1983. . ... IEEE Guide for Measuring Earth Resistivity,
Ground Impedance, and Earth Surface Potentials
of a Ground System

National Fire Protection Association (NFPA):

70-2005. .. .. National Electrical Code (NEC)
Telecommunications Industry Association, (TIA)
J-STO-607-A-2002........ Commercial Building Grounding (Earthing) and

Bonding Requirements for Telecommunications
Underwriters Laboratories, Inc. (UL):

44-2005 ... ... Thermoset-Insulated Wires and Cables
83-2003 . ... .oo.. Thermoplastic-Insulated Wires and Cables
467-2004 ... ... ... ...... Grounding and Bonding Equipment
486A-486B-2003 ......... Wire Connectors

PART 2 - PRODUCTS
2.1 GROUNDING AND BONDING CONDUCTORS

A

Equipment grounding conductors shall be UL 83 insulated stranded
copper, except that sizes (6 AWG) and smaller shall be solid copper.
Insulation color shall be continuous green for all equipment grounding
conductors, except that wire sizes 25 mm2 (4 AWG) and larger shall be
permitted to be identified per NEC.

Bonding conductors shall be ASTM B8 bare stranded copper, except that
sizes (6 AWG) and smaller shall be ASTM Bl solid bare copper wire.
Isolated Power System: Type XHHW-2 insulation with a dielectric
constant of 3.5 or less.

Telecom System Grounding Riser Conductor: Telecommunications Grounding
Riser shall be in accordance with J STO-607A. Use a minimum 50mm2 (1/0
AWG) insulated stranded copper grounding conductor unless indicated
otherwise.
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2.2 SPLICES AND TERMINATION COMPONENTS
Components shall meet or exceed UL 467 and be clearly marked with the
manufacturer, catalog number, and permitted conductor size(s).
2.3 TELECOMMUNICATION SYSTEM GROUND BUSBARS

A. Provide solid copper busbar, pre-drilled for two-hole lug connections
with a minimum thickness of 6 mm (1/4 inch) for wall and backboard
mounting using standard insulators sized as follows:

1. TGB-Telecom Room Grounding Busbar: 300 mm x 50 mm (12 inches x 2
inch).
2. TMGB-MDF Grounding Busbar: 600 mm x 100 mm (24 inches x 4 inch).
2.4 GROUND CONNECTIONS

A. Below Grade: Exothermic-welded type connectors.

B. Above Grade:

1. Bonding Jumpers: compression type connectors, using zinc-plated
fasteners and external tooth lockwashers.

2. Ground Busbars: Two-hole compression type lugs using tin-plated
copper or copper alloy bolts and nuts.

3. Rack and Cabinet Ground Bars: one-hole compression-type lugs using
zinc-plated or copper alloy fasteners.

C. Cable Shields: Make ground connections to multi-pair communications
cables with metallic shields using shield bonding connectors with screw
stud connection.

2.5 EQUIPMENT RACK AND CABINET GROUND BARS

A. Provide solid copper ground bars designed for mounting on the
framework of open or cabinet-enclosed equipment racks with minimum
dimensions of 4 mm thick by 19 mm wide (3/8 inch x % inch).

PART 3 - EXECUTION
3.1 GENERAL

A. Ground iIn accordance with the NEC, as shown on drawings, and as
hereinafter specified.

B. Equipment Grounding: Metallic structures (including ductwork and
building steel), enclosures, raceways, junction boxes, outlet boxes,
cabinets, machine frames, and other conductive items shall be bonded
and grounded.

3.2 INACCESSIBLE GROUNDING CONNECTIONS
Make grounding connections, which are buried or otherwise normally
inaccessible (except connections for which periodic testing access is
required) by exothermic weld.
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3.3 SECONDARY EQUIPMENT AND CIRCUITS

A

B.

F.

Main Bonding Jumper: Bond the secondary service neutral to the ground

bus iIn the service equipment.

Metallic Piping, Building Steel, and Supplemental Electrode(s):

1. Provide a grounding electrode conductor sized per NEC between the
service equipment ground bus and building steel. Jumper insulating
joints in the metallic piping. All connections to electrodes shall
be made with Fittings that conform to UL 467.

2. Provide a supplemental ground electrode and bond to the grounding
electrode system.

Conduit Systems:

1. Ground all metallic conduit systems. All metallic conduit systems
shall contain an equipment grounding conductor.

2. Non-metallic conduit systems shall contain an equipment grounding
conductor, except that non-metallic feeder conduits which carry a
grounded conductor from exterior transformers to interior or
building-mounted service entrance equipment need not contain an
equipment grounding conductor.

3. Conduit containing only a grounding conductor, and which is provided
for mechanical protection of the conductor, shall be bonded to that
conductor at the entrance and exit from the conduit.

Boxes, Cabinets, Enclosures, and Panel boards:

1. Bond the equipment grounding conductor to each pull box, junction
box, outlet box, device box, cabinets, and other enclosures through
which the conductor passes.

2. Provide lugs in each box and enclosure for equipment grounding
conductor termination.

3. Provide ground bars in panel boards, bolted to the housing, with
sufficient lugs to terminate the equipment grounding conductors.
Receptacles shall not be grounded through their mounting screws. Ground
with a jumper from the receptacle green ground terminal to the device
box ground screw and the branch circuit equipment grounding conductor.

Raised Floors: Provide bonding of all raised floor components.

3.4 CORROSION INHIBITORS

When making ground and ground bonding connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate
for protecting a connection between the metals used.
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3.5 CONDUCTIVE PIPING

Bond all conductive piping systems, interior and exterior, to the
building to the grounding electrode system. Bonding connections shall
be made as close as practical to the equipment ground bus.

3.6 TELECOMMUNICATIONS SYSTEM

A

B.

Bond telecommunications system grounding equipment to the electrical

grounding electrode system.

Furnish and install all wire and hardware required to properly ground,

bond and connect communications raceway, cable tray, metallic cable

shields, and equipment to a ground source.

Ground bonding jumpers shall be continuous with no splices. Use the

shortest length of bonding jumper possible.

Provide ground paths that are permanent and continuous with a

resistance of 1 ohm or less from raceway, cable tray, and equipment

connections to the building grounding electrode. The resistance across

individual bonding connections shall be 10 milli ohms or less.

Below-Grade Grounding Connections: When making exothermic welds, wire

brush or file the point of contact to a bare metal surface. Use

exothermic welding cartridges and molds in accordance with the

manufacturer’s recommendations. After welds have been made and cooled,

brush slag from the weld area and thoroughly cleaned the joint area.

Notify the COTR prior to backfilling any ground connections.

Above-Grade Grounding Connections: When making bolted or screwed

connections to attach bonding jumpers, remove paint to expose the

entire contact surface by grinding where necessary; thoroughly clean

all connector, plate and other contact surfaces; and apply an

appropriate corrosion inhibitor to all surfaces before joining.

Bonding Jumpers:

1. Use insulated ground wire of the size and type shown on the Drawings
or use a minimum of (6 AWG) insulated copper wire.

2. Assemble bonding jumpers using insulated ground wire terminated with
compression connectors.

3. Use compression connectors of proper size for conductors specified.
Use connector manufacturer’s compression tool.

Bonding Jumper Fasteners:

1. Conduit: Fasten bonding jumpers using screw lugs on grounding
bushings or conduit strut clamps, or the clamp pads on push-type
conduit fasteners. When screw lug connection to a conduit strut
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clamp i1s not possible, fasten the plain end of a bonding jumper wire
by slipping the plain end under the conduit strut clamp pad; tighten
the clamp screw Firmly. Where appropriate, use zinc-plated external
tooth lockwashers.

2. Wireway and Cable Tray: Fasten bonding jumpers using zinc-plated
bolts, external tooth lockwashers, and nuts. Install protective
cover, e.g., zinc-plated acorn nuts on any bolts extending into
wireway or cable tray to prevent cable damage.

3. Ground Plates and Busbars: Fasten bonding jumpers using two-hole
compression lugs. Use tin-plated copper or copper alloy bolts,
external tooth lockwashers, and nuts.

4. Unistrut and Raised Floor Stringers: Fasten bonding jumpers using
zinc-plated, self-drill screws and external tooth lockwashers.

3.7 COMMUNICATION ROOM GROUNDING
A. Telecommunications Ground Busbars:

1. Mount telecommunications grounding busbar at 950 mm (18 inches)
above finished floor or at locations indicated on the Drawings.

2. Connect the telecommunications room ground busbars to other room
grounding busbars as indicated on the Grounding Riser diagram.

B. Make ground connections by installing the following bonding jumpers:

1. Install a (6 AWG) bonding between the telecommunications ground
busbar and the nearest access to the cable rack.

C. Self-Supporting and Cabinet-Mounted Equipment Rack Ground Bars:

1. When ground bars are provided at the rear of lineup of bolted
together equipment racks, bond the copper ground bars together using
solid copper splice plates supplied by the ground bar manufacturer.

D. Other Communication Room Ground Systems: Ground all metallic conduit,
wireways, and other metallic equipment located away from equipment
racks or cabinets to the cable tray pan or the telecommunications
ground busbar, whichever is closer, using insulated 16 mm2 (6 AWG)
ground wire bonding jumpers.

3.8 COMMUNICATIONS CABLE GROUNDING

A. Bond all metallic cable sheaths in multi-pair communications cables

together at each splicing and/or terminating location to provide 100

percent metallic sheath continuity throughout the communications

distribution system.

1. Bond all metallic cable shields together within splice closures
using cable shield bonding connectors or the splice case grounding
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and bonding accessories provided by the splice case manufacturer.
When an external ground connection is provided as part of splice
closure, connect to an approved ground source and all other metallic

components and equipment at that location.

3.9 COMMUNICATIONS CABLE TRAY SYSTEMS:

Al

Bond the metallic structures of one cable tray in each tray run
following the same path to provide 100 percent electrical continuity
throughout these cable tray systems as follows:

1. Splice plates provided by the cable tray manufacturer can be used
for providing a ground bonding connection between cable tray
sections when the resistance across a bolted connection is 10
milliohms or less. The Subcontractor shall verify this loss by
testing across one slice plate connection in the presence of the
Contractor.

2. Install a (6 AWG) bonding jumper across each cable tray splice or

junction where splice plates cannot be used.

3.10 COMMUNCIATIONS RACEWAY GROUNDING

A

B.

Conduit: Use insulated (6 AWG) bonding jumpers to ground metallic
conduit at each end and to bond at all intermediate metallic
enclosures.

Wireway: use insulated (6 AWG) bonding jumpers to ground or bond
metallic wireway at each end at all intermediate metallic enclosures
and across all section junctions.

Cable Tray Systems: Use insulated (6 AWG) bonding jumpers to ground
cable tray to column-mounted building ground plates (pads) at each end
and approximately every 16 meters (60 feet).

3.11 GROUND RESISTANCE

A

Grounding system resistance to ground shall not exceed 5 ohms. Make
necessary modifications or additions to the grounding electrode system
for compliance without additional cost to the Government. Final tests
shall assure that this requirement is met.

Resistance of the grounding electrode system shall be measured using a
four-terminal fall-of-potential method as defined in IEEE 81. Ground
resistance measurements shall be made before the electrical
distribution system is energized and shall be made in normally dry
conditions not less than 48 hours after the last rainfall. Resistance
measurements of separate grounding electrode systems shall be made
before the systems are bonded together below grade. The combined
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resistance of separate systems may be used to meet the required
resistance, but the specified number of electrodes must still be
provided.

C. Services at power company interface points shall comply with the power
company ground resistance requirements.

D. Below-grade connections shall be visually inspected by the COTR prior
to backfilling. The Contractor shall notify the COTR 24 hours before
the connections are ready for inspection.

---END - - -
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SECTION 27 05 33
RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, and connection of
conduit, Fittings, and boxes to form complete, coordinated, raceway
systems. Raceways are required for all communications cabling unless
shown or specified otherwise.

B. Definitions: The term conduit, as used in this specification, shall mean
any or all of the raceway types specified.

1.2 RELATED WORK

A. Bedding of conduits: Section 31 20 00, EARTH MOVING.

B. Sealing around penetrations to maintain the integrity of fire rated
construction: Section 07 84 00, FIRESTOPPING.

C. Sealing around conduit penetrations through the building envelope to
prevent moisture migration into the building: Section 07 92 00, JOINT
SEALANTS.

D. General electrical requirements and items that is common to more than
one section of Division 27: Section 27 05 11, REQUIREMENTS FOR
COMMUNICATIONS INSTALLATIONS.

E. Requirements for personnel safety and to provide a low impedance path
for possible ground fault currents: Section 27 05 26, GROUNDING AND
BONDING FOR COMMUNICATIONS SYSTEMS.

1.3 SUBMITTALS
In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES, furnish the following:
A. Shop Drawings:
1. Size and location of panels and pull boxes
2. Layout of required conduit penetrations through structural elements.
3. The specific item proposed and its area of application shall be
identified on the catalog cuts.

B. Certification: Prior to final inspection, deliver to the Contracting
Officer Technical Representative (COTR) four copies of the certification
that the material is in accordance with the drawings and specifications
and has been properly installed.

1.4 APPLICABLE PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,

supplements and errata) form a part of this specification to the extent
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referenced. Publications are referenced in the text by the basic
designation only.
National Fire Protection Association (NFPA):

70-05. oo National Electrical Code (NEC)

Underwriters Laboratories, Inc. (UL):

1-03. it Flexible Metal Conduit

5-01. ... Surface Metal Raceway and Fittings

6-03. .. oo Rigid Metal Conduit

50-03. . oo Enclosures for Electrical Equipment

360-03. ... Liquid-Tight Flexible Steel Conduit

467-01. .. .. Grounding and Bonding Equipment

B514A-01. . ..o .. ... Metallic Outlet Boxes

514B-02. . . ..o Fittings for Cable and Conduit

514C-05. . . ... Nonmetallic Outlet Boxes, Flush-Device Boxes and
Covers

651-02. . ..o Schedule 40 and 80 Rigid PVC Conduit

651A-03. .. oo Type EB and A Rigid PVC Conduit and HDPE Conduit

797-03. @ e Electrical Metallic Tubing

1242-00. . oo oo i Intermediate Metal Conduit

National Electrical Manufacturers Association (NEMA):

TC-3-04. . ... PVC Fittings for Use with Rigid PVC Conduit and
Tubing

FB1-03. ... iiieeaaaas Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cable

PART 2 - PRODUCTS
2.1 MATERIAL

A

B.

Conduit Size: In accordance with the NEC, but not less than (3/4 inch)

unless otherwise shown.

Conduit:

1. Rigid galvanized steel: Shall Conform to UL 6, ANSI C80.1.

2. Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI
C80.3. Maximum size not to exceed (4 inch) and shall be permitted
only with cable rated 600 volts or less.

3. Liquid-tight flexible metal conduit: Shall Conform to UL 360.

4_ Direct burial plastic conduit: Shall conform to UL 651 and UL 651A,
heavy wall PVC or high density polyethylene (PE).

5. Surface metal raceway: Shall Conform to UL 5.

Conduit Fittings:

1. Rigid steel and IMC conduit fittings:
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a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA
FB1.

b. Standard threaded couplings, locknuts, bushings, and elbows: Only
steel or malleable iron materials are acceptable. Integral
retractable type IMC couplings are also acceptable.

c. Locknuts: Bonding type with sharp edges for digging into the metal
wall of an enclosure.

d. Bushings: Metallic insulating type, consisting of an insulating
insert molded or locked into the metallic body of the fitting.
Bushings made entirely of metal or nonmetallic material are not
permitted.

e. Erickson (union-type) and set screw type couplings: Approved for
use In concrete are permitted for use to complete a conduit run
where conduit is installed in concrete. Use set screws of case
hardened steel with hex head and cup point to firmly seat in
conduit wall for positive ground. Tightening of set screws with
pliers is prohibited.

f. Sealing Fittings: Threaded cast iron type. Use continuous drain
type sealing fittings to prevent passage of water vapor. In
concealed work, install fittings in flush steel boxes with blank
cover plates having the same finishes as that of other electrical
plates in the room.

2. Electrical metallic tubing Ffittings:

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA
FB1.

b. Only steel or malleable iron materials are acceptable.

c. Couplings and connectors: Concrete tight and rain tight, with
connectors having insulated throats. Use gland and ring
compression type couplings and connectors for conduit sizes 50 mm
(2 inches) and smaller. Use set screw type couplings with four set
screws each for conduit sizes over (2 inches). Use set screws of
case-hardened steel with hex head and cup point to firmly seat in
wall of conduit for positive grounding.

d. Indent type connectors or couplings are prohibited.

e. Die-cast or pressure-cast zinc-alloy fittings or fittings made of
"pot metal™ are prohibited.

3. Liquid-tight flexible metal conduit fittings:

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA
FB1.

b. Only steel or malleable iron materials are acceptable.
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c. Fittings must incorporate a threaded grounding cone, a steel or
plastic compression ring, and a gland for tightening. Connectors
shall have insulated throats.

Direct burial plastic conduit fittings:

a. Fittings shall meet the requirements of UL 514C and NEMA TC3.

b. As recommended by the conduit manufacturer.

Surface metal raceway fittings: As recommended by the raceway

manufacturer .

Expansion and deflection couplings:

a. Conform to UL 467 and UL 514B.

b. Accommodate, (0.75 inch) deflection, expansion, or contraction in
any direction, and allow 30 degree angular deflections.

c. Include internal flexible metal braid sized to guarantee conduit
ground continuity and fault currents in accordance with UL 467,
and the NEC code tables for ground conductors.

d. Jacket: Flexible, corrosion-resistant, watertight, moisture and
heat resistant molded rubber material with stainless steel jacket
clamps.

D. Conduit Supports:

1.

2.

4.

Parts and hardware: Zinc-coat or provide equivalent corrosion
protection.

Individual Conduit Hangers: Designed for the purpose, having a
pre-assembled closure bolt and nut, and provisions for receiving a
hanger rod.

Multiple conduit (trapeze) hangers: Not less than (1-1/2 by 1-1/2
inch), 12 gage steel, cold formed, lipped channels; with not less
than (3/8 inch) diameter steel hanger rods.

Solid Masonry and Concrete Anchors: Self-drilling expansion shields,
or machine bolt expansion.

E. Outlet, Junction, and Pull Boxes:

1.
2.

RACEWAYS

UL-50 and UL-514A.

Cast metal where required by the NEC or shown, and equipped with
rustproof boxes. Cast metal is required on all mechanical spacer
where the conduit are exposed on or below the ceiling level or in all
places where the conduit is exposed below the ceiling level.

Sheet metal boxes: Galvanized steel, except where otherwise shown.
Sheet metal boxes are not acceptable on exposed areas below the
ceilings.

Flush mounted wall or ceiling boxes shall be installed with raised
covers so that front face of raised cover is flush with the wall.
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Surface mounted wall or ceiling boxes shall be installed with surface
style flat or raised covers.

F. Warning Tape: Standard, 4-Mil polyethylene 76 mm (3 inch) wide tape

detectable type, orange with black letters, and imprinted with “CAUTION
BURIED COMMUNICATIONS CABLE BELOW”.
G. Cable Runway and Basket Tray:

1.

7.

PART 3 -

General: Except as otherwise indicated, provide metal cable trays,
of types, classes and sizes indicated with splice hangers and all
other necessary accessories. Provide cable trays with rounded edges
and smooth surfaces in compliance with applicable standards, and with
the following additional construction features.

Cable runway rungs shall be constructed from ASTM A1011 SS Grade 33
structural steel. Each rung shall be 1/2 inch by 1-inch tubular
steel channel.

All TFfittings, support hardware, splicing hardware and drop out
Ffittings shall be furnished and by the same manufacturer as the cable
runway -

Runway shall be 20 or 24 inches and installed as indicated on
drawings.

Basket Tray-Hot Dipped Galvanizing: Straight sections shall be made
from steel meeting the minimum mechanical properties of ASTM A 510,
Grade 1008 and shall be hot dipped galvanized after fabrication in
accordance with ASTM A 123.

Wire basket shall be made of high strength steel wires and formed
into a standard 2 inch by 4 inch wire mesh pattern with intersecting
wires welded together. All mesh sections must have at least one
bottom longitudinal wire along entire length of straight section.
Center support hangers shall be supported by 1/4 inch or 3/8 inch
diameter rods.

EXECUTION

3.1 PENETRATIONS
A. Cutting or Holes:

1.

RACEWAYS

Locate holes in advance where they are proposed in the structural
sections such as ribs or beams. Obtain the approval of the COTR prior
to drilling through structural sections.

Cut holes through concrete and masonry in new and existing structures
with a diamond core drill or concrete saw. Pneumatic hammer, impact
electric, hand or manual hammer type drills are not allowed, except
where permitted by the COTR as required by limited working space.
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B. Fire Stop: Where conduits, wireways, and other communications raceways

pass through fire partitions, fire walls, smoke partitions, or floors,

install a fire stop that provides an effective barrier against the

spread of fire, smoke and gases as specified in Section 07 84 00,

FIRESTOPPING, with rock wool fiber or silicone foam sealant only.

Completely fill and seal clearances between raceways and openings with

the fire stop material.

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations,

completely seal clearances around the conduit and make watertight as
specified in Section 07 92 00, JOINT SEALANTS.
3.2 INSTALLATION, GENERAL
A. Install conduit as follows:

1.
2.

9.
10.

11.

12.
13.

In complete runs before pulling in cables or wires.

Flattened, dented, or deformed conduit is not permitted. Remove and
replace the damaged conduits with new undamaged material.

Assure conduit installation does not encroach into the ceiling height
head room, walkways, or doorways.

Cut square with a hacksaw, ream, remove burrs, and draw up tight.
Mechanically continuous.

Independently support conduit at 8’0 on center. Do not use other
supports i.e., (suspended ceilings, suspended ceiling supporting
members, lighting fixtures, conduits, mechanical piping, or
mechanical ducts).

Support within (1 foot) of changes of direction, and within (1 foot)
of each enclosure to which connected.

Close ends of empty conduit with plugs or caps at the rough-in stage
to prevent entry of debris, until wires are pulled in.

Conduit installations under fume and vent hoods are prohibited.
Secure conduits to cabinets, junction boxes, pull boxes and outlet
boxes with bonding type locknuts. For rigid and IMC conduit
installations, provide a locknut on the inside of the enclosure, made
up wrench tight. Do not make conduit connections to junction box
covers.

Flashing of penetrations of the roof membrane is specified In Section
07 60 00, FLASHING AND SHEET METAL.

Do not use aluminum conduits in wet locations.

Unless otherwise indicated on the drawings or specified herein, all
conduits shall be installed concealed within finished walls, floors
and ceilings.

B. Conduit Bends:

RACEWAYS
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Make bends with standard conduit bending machines.

Conduit hickey may be used for slight offsets, and for straightening
stubbed out conduits.

Bending of conduits with a pipe tee or vise is prohibited.

Layout and Homeruns:

1.

Deviations: Make only where necessary to avoid interferences and only
after drawings showing the proposed deviations have been submitted
approved by the COTR.

Trays:

1.

The drawings, which constitute a part of these specifications,
indicate the general route of the cable tray systems. Data presented
on these drawings are as accurate as preliminary surveys and planning
can determine until final equipment selection is made. Accuracy is
not guaranteed and field verification, of all dimensions, routing,
etc., is directed.

Install trays as indicated; in accordance with recognized industry
practices (NEMA VE-2 2000), to ensure that the cable tray equipment
complies with requirements of NEC, and applicable portions of NFPA
70B and NECA’s “Standards of Installation” pertaining to general
electrical installation practices.

3.3 CONCEALED WORK INSTALLATION

A

In Concrete:

1.

2.
3.

Conduit: Rigid steel, IMC or EMT. Do not install EMT in concrete

slabs that are in contact with soil, gravel or vapor barriers.

Align and run conduit in direct lines.

Install conduit through concrete beams only when the following

occurs:

a. Where shown on the structural drawings.

b. As approved by the COTR prior to construction, and after submittal
of drawing showing location, size, and position of each
penetration.

Installation of conduit in concrete that is less than (3 inches)

thick is prohibited.

a. Conduit outside diameter larger than 1/3 of the slab thickness is
prohibited.

b. Space between conduits in slabs: Approximately six conduit
diameters apart, except one conduit diameter at conduit crossings.

c. Install conduits approximately in the center of the slab so that
there will be a minimum of (3/4 inch) of concrete around the
conduits.
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5. Make couplings and connections watertight. Use thread compounds that
are UL approved conductive type to insure low resistance ground
continuity through the conduits. Tightening set screws with pliers is
prohibited.

Furred or Suspended Ceilings and in Walls:

1. Conduit for conductors above 600 volts:

a. Rigid steel or rigid aluminum.
b. Aluminum conduit mixed indiscriminately with other types in the
same system is prohibited.

2. Conduit for conductors 600 volts and below:

a. Rigid steel, IMC, rigid aluminum, or EMT. Different type conduits
mixed indiscriminately in the same system is prohibited.

3. Align and run conduit parallel or perpendicular to the building
lines.

4. Connect recessed lighting Ffixtures to conduit runs with maximum (six
feet) of flexible metal conduit extending from a junction box to the
Ffixture.

5. Tightening set screws with pliers is prohibited.

3.4 EXPOSED WORK INSTALLATION

A

B.

Unless otherwise indicated on the drawings, exposed conduit is only

permitted in mechanical and electrical rooms.

Conduit for conductors above 600 volts:

1. Rigid steel or rigid aluminum.

2. Aluminum conduit mixed indiscriminately with other types in the same
system is prohibited.

Conduit for Conductors 600 volts and below:

1. Rigid steel, IMC, rigid aluminum, or EMT. Different type of conduits
mixed indiscriminately in the system is prohibited.

Align and run conduit parallel or perpendicular to the building lines.

Install horizontal runs close to the ceiling or beams and secure with

conduit straps.

Support horizontal or vertical runs at not over (eight foot) intervals.

Surface metal raceways: Use only where shown.

Painting:

1. Paint all conduits containing cables rated over 600 volts safety
orange. Refer to Section 09 91 00, PAINTING for preparation, paint
type, and exact color. In addition, paint legends, using 50 mm (two
inch) high black numerals and letters, showing the cable voltage
rating. Provide legends where conduits pass through walls and floors
and at maximum 6000 mm (20 foot) intervals in between.
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3.5 EXPANSION JOINTS

A

Conduits (3 inches) and larger, that are secured to the building
structure on opposite sides of a building expansion joint, require
expansion and deflection couplings. Install the couplings in accordance
with the manufacturer®s recommendations.

Provide conduits smaller than (3 inches) with junction boxes on both
sides of the expansion joint. Connect conduits to junction boxes with
sufficient slack of flexible conduit to produce (5 inch) vertical drop
midway between the ends. Flexible conduit shall have a copper green
ground bonding jumper installed. In lieu of this flexible conduit,
expansion and deflection couplings as specified above for (15 inches)
and larger conduits are acceptable.

3.6 CONDUIT SUPPORTS, INSTALLATION

A

B.

F.

H.

Safe working load shall not exceed 1/4 of proof test load of fastening
devices.
Use pipe straps or individual conduit hangers for supporting individual
conduits. Maximum distance between supports is (8 foot) on center.
Support multiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a load equal to or greater than the sum of
the weights of the conduits, wires, hanger itself, and (200 pounds).
Attach each conduit with U-bolts or other approved fasteners.
Support conduit independently of junction boxes, pull boxes, Ffixtures,
suspended ceiling T-bars, angle supports, and similar items.
Fasteners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or malleable iron concrete inserts set in
place prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not less than (1/4 inch) bolt size and not
less than 28 mm (1-1/8 inch) embedment.
b. Power set fasteners not less than (1/4 inch) diameter with depth
of penetration not less than (3 inches).
c. Use vibration and shock resistant anchors and fasteners for
attaching to concrete ceilings.
Hollow Masonry: Toggle bolts are permitted.
Bolts supported only by plaster or gypsum wallboard are not acceptable.
Metal Structures: Use machine screw fasteners or other devices
specifically designed and approved for the application.
Attachment by wood plugs, rawl plug, plastic, lead or soft metal
anchors, or wood blocking and bolts supported only by plaster is
prohibited.
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Chain, wire, or perforated strap shall not be used to support or fasten
conduit.

Spring steel type supports or fasteners are prohibited for all uses
except: Horizontal and vertical supports/fasteners within walls.
Vertical Supports: Vertical conduit runs shall have riser clamps and
supports in accordance with the NEC and as shown. Provide supports for
cable and wire with Fittings that include internal wedges and retaining
collars.

3.7 BOX INSTALLATION

A

B.

C.

Boxes for Concealed Conduits:

1. Flush mounted.

2. Provide raised covers for boxes to suit the wall or ceiling,
construction and Ffinish.

In addition to boxes shown, install additional boxes where needed to

prevent damage to cables and wires during pulling in operations.

Remove only knockouts as required and plug unused openings. Use

threaded plugs for cast metal boxes and snap-in metal covers for sheet

metal boxes.

3.8 COMMUNICATION SYSTEM CONDUIT

A.
B.

C.
D.

Install the communication raceway system as shown on drawings.

Minimum conduit size of (3/4 inch), but not less than the size shown on
the drawings.

All conduit ends shall be equipped with insulated bushings.

All (four inch) conduits within buildings shall include pull boxes after
every two 90 degree bends. Size boxes per the NEC.

Vertical conduits/sleeves through closets floors shall terminate not
less than (3 inches) above the floor and not less than (3 inches) below
the ceiling of the floor below.

Terminate conduit runs to/from a backboard in a closet or interstitial
space at the top or bottom of the backboard. Conduits shall enter
communication closets next to the wall and be flush with the backboard.
Were drilling is necessary for vertical conduits, locate holes so as not
to affect structural sections such as ribs or beams.

All empty conduits located in communication closets or on backboards
shall be sealed with a standard non-hardening duct seal compound to
prevent the entrance of moisture and gases and to meet fire resistance
requirements.

Conduit runs shall contain no more than two 90 degree bends between pull
boxes. Minimum radius of communication conduit bends shall be as follows
(special long radius):
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Sizes of Conduit

Radius of Conduit Bends

Trade Size Inches
3/4 6
1 9
1-1/4 14
1-1/2 17
2 21
2-1/2 25
Sizes of Conduit Radius of Conduit Bends
Trade Size Inches
3 31
3-1/2 36
4 45

J. Furnish and pull wire in all empty conduits. (Sleeves through floor are

exceptions).

- --END-=- - -
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SECTION 27 10 00

STRUCTURED CABLING

PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies the furnishing, installation, and connection of
the structured cabling system to provide a comprehensive
telecommunications infrastructure.

1.2 RELATED WORK

A. Excavation and backfill for cables that are installed in conduit:
Section 31 20 00, EARTH MOVING.

B. Sealing around penetrations to maintain the integrity of time rated
construction: Section 07 84 00, FIRESTOPPING.

C. General electrical requirements that are common to more than one section
in Division 27: Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS
INSTALLATIONS.

D. Conduits for cables and wiring: Section 27 05 33, RACEWAYS AND BOXES FOR
COMMUNICATIONS SYSTEMS.

E. Requirements for personnel safety and to provide a low impedance path
for possible ground fault currents: Section 27 05 26, GROUNDING AND
BONDING FOR COMMUNICATIONS SYSTEMS.

1.3 SUBMITTALS

A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES, furnish the following:

1. Manufacturer®s Literature and Data: Showing each cable type and
rating.

2. Certificates: Two weeks prior to final inspection, deliver to the
Contracting Office Technical Representative (COTR) four copies of the
certification that the material is in accordance with the drawings
and specifications and has been properly installed.

1.4 APPLICABLE PUBLICATIONS

A. Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specification to the extent
referenced. Publications are reference in the text by the basic
designation only.

B. American Society of Testing Material (ASTM):

D2301-04. .. oo i e Standard Specification for Vinyl Chloride

Plastic Pressure Sensitive Electrical Insulating
Tape
C. Federal Specifications (Fed. Spec.):
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A-A-59544-00............ Cable and Wire, Electrical (Power, Fixed
Installation)
D. National Fire Protection Association (NFPA):
70-05. oo National Electrical Code (NEC)
E. Underwriters Laboratories, Inc. (UL):
A44-02. oo Thermoset-Insulated Wires and Cables
83-03. . i Thermoplastic-Insulated Wires and Cables
467-01. . ... Electrical Grounding and Bonding Equipment
486A-01. .. ... Wire Connectors and Soldering Lugs for Use with
Copper Conductors
486C-02. .o i i i aaaaa Splicing Wire Connectors
486D-02. ... ... .. Insulated Wire Connector Systems for Underground

Use or in Damp or Wet Locations
486E-00. ... ..o Equipment Wiring Terminals for Use with Aluminum
and/or Copper Conductors

493-01. ... Thermoplastic-Insulated Underground Feeder and
Branch Circuit Cable

514B-02. . e Fittings for Cable and Conduit

1479-03. . . .. ... Fire Tests of Through-Penetration Fire Stops

PART 2 - PRODUCTS
2.1 CONTROL WIRING
A. Unless otherwise specified in other sections of these specifications,
control wiring shall be as specified for power and lighting wiring,
except the minimum size shall be not less than No. 14 AWG.
B. Control wiring shall be large enough so that the voltage drop under
inrush conditions does not adversely affect operation of the controls.
2.2 COMMUNICATION AND SIGNAL WIRING
A. Shall conform to the recommendations of the manufacturers of the
communication and signal systems; however, not less than what is shown.
B. Wiring shown is for typical systems. Provide wiring as required for the
systems being furnished.
C. Multi-conductor cables shall have the conductors color coded.
2.3 WIRE LUBRICATING COMPOUND
A. Suitable for the wire insulation and conduit it is used with, and shall
not harden or become adhesive.
B. Shall not be used on wire for isolated type electrical power systems.
2.4 FIREPROOFING TAPE
A. The tape shall consist of a flexible, conformable fabric of organic
composition coated one side with flame-retardant elastomer.
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The tape shall be self-extinguishing and shall not support combustion.
It shall be arc-proof and Ffireproof.
The tape shall not deteriorate when subjected to water, gases, salt
water, sewage, or fungus and be resistant to sunlight and ultraviolet
light.
The finished application shall withstand a 200-ampere arc for not less
than 30 seconds.
Securing tape: Glass cloth electrical tape not less than 0.18 mm
(7 mils) thick, and 19 mm (3/4 inch) wide.

PART 3 - EXECUTION
3.1 INSTALLATION, GENERAL

A.
B.

Install all wiring in raceway systems.

Seal cable and wire entering a building from underground, between the

wire and conduit where the cable exits the conduit, with a non-hardening

approved compound.

Wire Pulling:

1. Provide installation equipment that will prevent the cutting or
abrasion of insulation during pulling of cables.

2. Use ropes made of nonmetallic material for pulling feeders.

3. Attach pulling lines for feeders by means of either woven basket
grips or pulling eyes attached directly to the conductors, as
approved by the Resident Engineer.

4_ Pull in multiple cables together in a single conduit.

3.2 INSTALLATION IN MANHOLES

A

Install and support cables in manholes on the steel racks with porcelain
or equal insulators. Train the cables around the manhole walls, but do
not bend to a radius less than six times the overall cable diameter.

3.3 CONTROL, COMMUNICATION AND SIGNAL WIRING INSTALLATION

A

C.

Unless otherwise specified in other sections, install wiring and connect
to equipment/devices to perform the required functions as shown and
specified.

Except where otherwise required, install a separate power supply circuit
for each system so that malfunctions in any system will not affect other
systems.

Where separate power supply circuits are not shown, connect the systems
to the nearest panelboards of suitable voltages, which are intended to
supply such systems and have suitable spare circuit breakers or space
for installation.
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Install a red warning indicator on the handle of the branch circuit
breaker for the power supply circuit for each system to prevent

accidental de-energizing of the systems.
System voltages shall be 120 volts or lower where shown on the drawings

or as required by the NEC.

3.4 CONTROL, COMMUNICATION AND SIGNAL SYSTEM IDENTIFICATION

A
B.

C.
D.

Install a permanent wire marker on each wire at each termination.
Identifying numbers and letters on the wire markers shall correspond to
those on the wiring diagrams used for installing the systems.

Wire markers shall retain their markings after cleaning.

In each manhole and handhole, install embossed brass tags to identify

the system served and function.

3.5 EXISITNG WIRING

STRUCTURED CABLING

Unless specifically indicated on the plans, existing wiring shall not be
reused for the new installation. Only wiring that conforms to the
specifications and applicable codes may be reused. If existing wiring
does not meet these requirements, existing wiring may not be reused and

new wires shall be installed.
- --END - - -
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SECTION 27 11 00
COMMUNICATIONS EQUIPMENT ROOM FITTINGS

PART 1 - GENERAL
1.1 DESCRIPTION

A

This Section specifies the furnishing, installing, certification,
testing, and guaranty of a complete and operating Voice and Digital
Cable Distribution System (here-in-after referred to as “the System”),
and associated equipment and hardware to be installed in the VA
Research Office Building here-in-after referred to as “the Facility”.
The System shall include, but not be limited to: interface enclosures,
and relay racks; and necessary passive devices such as: “punch down”,
and cross-connector blocks or devices, voice and data distribution sub-
systems, and associated hardware. The System shall additionally
include, but not be limited to: telecommunication closets (TC);
telecommunications outlets (TCO); copper and Ffiber optic distribution
cables, connectors, and/or “break out” devices.

The System shall be delivered free of engineering, manufacturing,
installation, and functional defects. It shall be designed, engineered
and installed for ease of operation, maintenance, and testing.

The term “provide”, as used herein, shall be defined as: designed,
engineered, furnished, installed, certified, and tested, by the
Contractor.

The Voice and Digital Telecommunication Distribution Cable Equipment
and System provides the media which voice and data information travels
over and connects to the Telephone System which is defined as an
Emergency Critical Care Communication System by the National Fire
Protection Association (NFPA). Therefore, since the System connects to
or extends the telephone system, the System’s installation and
operation shall adhere to all appropriate National, Government, and/or
Local Life Safety and/or Support Codes, which ever are the more
stringent for this Facility. At a minimum , the System shall be
installed according to NFPA, Section 70, National Electrical Code
(NEC), Article 517 and Chapter 7; NFPA, Section 99, Health Care
Facilities, Chapter 3-4; NFPA, Section 101, Life Safety Code, Chapters
7, 12, and/or 13; Joint Commission on Accreditation of Health Care
Organization (JCAHCO), Manual for Health Care Facilities, all necessary
Life Safety and/or Support guidelines; this specification; and the
original equipment manufacturer®s (OEM) suggested installation design,
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recommendations, and instructions. The OEM and Contractor shall ensure

that all management, sales, engineering, and installation personnel

have read and understand the requirements of this specification before
the System is designed, engineered, delivered, and provided.

E. The VA Project Manager (PM) and/or if delegated, Contracting Officer’s
Technical representative (COTR) are the approving authorities for all
contractual and mechanical changes to the System. The Contractor is
cautioned to obtain in writing, all approvals for system changes
relating to the published contract specifications and drawings, from
the PM and/or the COTR before proceeding with the change.

F. System Performance:

1. At a minimum, the System shall be able to support the following
voice and data operations for Category 6 Certified Telecommunication
Service.

2. At a minimum the System shall support the following operating
parameters:

a. Telecommunications Outlet (TCO):

1) Voice:
a) Isolation (outlet-outlet): 24 dB.
b) Impedance: 600 Ohms, balanced (BAL).
c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0.1 dBmV.
d) System speed: 100 mBps, minimum.
e) System data error: 10 to the -6 Bps, minimum.

2) Data:
a) Isolation (outlet-outlet): 24 dB.
b) Impedance: 600 Ohms, BAL.
c) Signal Level: 0 dBmV + 0.1 dBmV.
d) System speed: 120 mBps, minimum.
e) System data error: 10 to the -8 Bps, minimum.

3) Fiber optic:
a) Isolation (outlet-outlet): 36 dB.
b) Signal Level: 0 dBmV + 0.1 dBmV.
c) System speed: 540 mBps, minimum.
d) System data error: 10 to the -6 bps, minimum.

4) Analog RF Service:
a) Broadcast or “off air” RF (or television) analog service is
considered to be at RF (below 900 mHz in frequency
bandwidth). Usually a RF television circuits require a
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single coaxial cable plant from the headend to each TC

location.

b) Isolation (outlet-outlet): 14 dB.

c) Impedance: 75 Ohms, Unbalanced (UNBAL).

d) Signal Level: 10 dBmV + 5.0 dBmV.

e) Bandwidth: 6.0 mHz per channel, fully loaded.

1.2 RELATED WORK

A. Specification Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND

SAMPLES.

B. Specification Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS
INSTALLATIONS.

C. Specification Section 27 05 33,

SYSTEMS.

D. Specification Section 27 05 26, GROUNDING AND BONDING FOR
COMMUNICATIONS SYSTEMS.
E. Specification Section 26 41 00, FACILITY LIGHTNING PROTECTION.
1.3 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in text by basic

RACEWAYS AND BOXES FOR COMMUNICATIONS

designation only. Except for a specific date given the issue in effect

(including amendments, addenda, revisions, supplements, and errata) on

the date the system’s submittal

enforced.

B. National Fire Protection Association (NFPA):

is technically approved by VA, shall be

70 NATIONAL ELECTRICAL CODE (NEC)

75 Pro?ection of Electronic Computer/Data Processing
Equipment

77 Recommended Practice on Static Electricity
Standard for Health Care Facilities

101 Life Safety Code

1221 Emergency Services Communication Systems

C. Underwriters Laboratories, Inc. (UL):

65 Wired Cabinets

96 Lightning Protection Components

96A INSTALLATION REQUIREMENTS FOR LIGHTNING
PROTECTION SYSTEMS

467 Grounding and Bonding Equipment
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497/497A/497B PROTECTORS FOR PAIRED CONDUCTORS/
COMMUNICATIONS CIRCUITS/DATA COMMUNICATIONS
AND FIRE ALARM CIRCUITS

884 Underfloor Raceways and Fittings

D. ANSI/ZEIA/TIA Publications:

E.

F.

K.

568B Commercial Building Telecommunications Wiring
Standard

569B Commercial Building Standard for
Telecommunications Pathways and Spaces

606A ADMINISTRATION STANDARD FOR THE

TELECOMMUNICATIONS INFRASTRUCTURE OF
COMMERCIAL BUILDINGS

607A Grounding and Bonding Requirements for
Telecommunications in Commercial Buildings

758 Grounding and Bonding Requirements for
Telecommunications in Commercial Buildings

Lucent Technologies: Document 900-200-318 “Outside Plant Engineering
Handbook™ .

International Telecommunication Union — Telecommunication
Standardization Sector (ITU-T).

Federal Information Processing Standards (FIPS) Publications.

Federal Communications Commission (FCC) Publications: Standards for
telephone equipment and systems.

United States Air Force: Technical Order 33K-1-100 Test Measurement and
Diagnostic Equipment (TMDE) Interval Reference Guide.

Joint Commission on Accreditation of Health Care Organization (JCAHO):
Comprehensive Accreditation Manual for Hospitals.

National and/or Government Life Safety Code(s): The more stringent of

each listed code.

1.4 QUALITY ASSURANCE

A

The authorized representative of the OEM, shall be responsible for the
design, satisfactory total operation of the System, and its
certification.

The OEM shall meet the minimum requirements identified in Paragraph
2.1.A. Additionally the Contractor shall have had experience with three
or more installations of systems of comparable size and complexity with
regards to coordinating, engineering, testing, certifying, supervising,
training, and documentation. ldentification of these installations
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shall be provided as a part of the submittal as identified in Paragraph
1.5.

The System Contractor shall submit certified documentation that they
have been an authorized distributor and service organization for the
OEM for a minimum of three (3) years. The System Contractor shall be
authorized by the OEM to certify and warranty the installed equipment.
In addition, the OEM and System Contractor shall accept complete
responsibility for the design, installation, certification, operation,
and physical support for the System. This documentation, along with the
System Contractor and OEM certification must be provided in writing as
part of the Contractor’s Technical Submittal.

All equipment, cabling, terminating hardware, TCOs, and patch cords
shall be sourced from the certifying OEM or at the OEM”’s direction, and
support the System design, the OEM”’s quality control and validity of
the OEM’s warranty.

The Contractor’s Telecommunications Technicians assigned to the System
shall be fully trained, qualified, and certified by the OEM on the
engineering, installation, and testing of the System. The Contractor
shall provide formal written evidence of current OEM certification(s)
for the installer(s) as a part of the submittal or to the COTR before
being allowed to commence work on the System.

1.5 SUBMITTALS

A

Provide submittals in accordance with Specification Section 01 33 23,
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. The COTR shall retain one
copy for review and approval.

1. If the submittal is approved the COTR shall retain one copy for
Official Records and return three (3) copies to the Contractor.

2. If the submittal is disapproved, three (3) copies will be returned
to the Contractor with a written explanation attached that indicates
the areas the submittal deviated from the System specifications. The
COTR shall retain one copy for Official Records.

Environmental Requirements: Technical submittals shall confirm the

environmental specifications for physical TC areas occupied by the

System. These environmental specifications shall identify the

requirements for initial and expanded system configurations for:

1. Floor loading for batteries and cabinets.

2. Minimum floor space and ceiling heights.

3. Minimum size of doors for equipment passage.
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Power requirements: The Contractor shall provide the specific
voltage, amperage, phases, and quantities of circuits required.

Air conditioning, heating, and humidity requirements. The Contractor
shall identify the ambient temperature and relative humidity
operating ranges required preventing equipment damage.

Air conditioning requirements (expressed in BTU per hour, based on
adequate dissipation of generated heat to maintain required room and
equipment standards).

Conduit size requirement (between main TC, computer, and console
rooms) .

Main trunk line and riser pathways, cable duct, and conduit
requirements between each MTC, TC, and TCO.

Documents: The submittal shall be separated into sections for each

subsystem and shall contain the following:

1.

3.
4.

Title page to include:

a. VA Research Office Building.

b. Contractor’s name, address, and telephone (including FAX)
numbers.

c. Date of Submittal.

d. VA Project No.

List containing a minimum of three locations of installations of

similar size and complexity as identified herein. These locations

shall contain the following:

a. Installation Location and Name.

b. Owner’s or User’s name, address, and telephone (including FAX)
numbers.

c. Date of Project Start and Date of Final Acceptance by Owner.

d. System Project Number.

e. Brief (three paragraphs minimum) description of each system’s
function, operation, and installation.

Narrative Description of the system.

A List of the equipment to be furnished. The quantity, make, and

model number of each item is required. The following is the minimum

equipment required by the system:

QUANTITY UNIT
4 minimum/TC Room | Equipment (Relay) Rack
As required Cross Connection (CCS) Systems
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As required Lightning Protection System

As required Wire Management System/Equipment
As required Telecommunications Outlets (TCO)
As required Distribution Cables

As required TCO Connection Cables

As required System Connectors

Pictorial layouts of each MDF and TCs; each distribution closet
layout drawing, and TCO as each is expected to be installed and
configured.

Equipment technical literature detailing the electrical and
technical characteristics of each item of equipment to be furnished.
List of test equipment as per paragraph 1.5.D. below.

Letter certifying that the Contractor understands the requirements
of the SAMPLES Paragraph 1.5_E.

Letter certifying that the Contractor understands the requirements
of Section 3.2 concerning acceptance tests.

Test Equipment List:

1.

The Contractor is responsible for furnishing all test equipment

required to test the system in accordance with the parameters

specified. Unless otherwise stated, the test equipment shall not be

considered part of the system. The Contractor shall furnish test

equipment of accuracy better than the parameters to be tested.

The test equipment furnished by the Contractor shall have a

calibration tag of an acceptable calibration service dated not more

than 12 months prior to the test. As part of the submittal, a test

equipment list shall be furnished that includes the make and model

number of the following type of equipment as a minimum:

a. Spectrum Analyzer.

b. Signal Level Meter.

c. Volt-Ohm Meter.

d. Time Domain Reflectometer (TDR) with strip chart recorder (Data
and Optical Measuring).

e. Bit Error Test Set (BERT).

E. Samples: A sample of each of the following items shall be furnished to

the COTR for approval prior to installation.

1.

TCO Wall Outlet Box 4" x 4" x 2.5" with:
a. Two each telephone (or voice) rj45 jack installed.
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b. Two each data rj45 jacks installed.

c. Cover Plate installed.

Data CCS patch panel connection device with RJ45 connectors
installed.

Telephone CCS system with RJ45 connectors installed.

Fiber optic CCS patch panel or adaptor panel with “ST” connectors
installed.

610 mm (2 ft.) section of each copper cable to be used with cable
sweep tags as specified in paragraph 2.4_H and connectors installed.
610 mm (2 ft.) section of each fiber optic cable to be used with
cable sweep tags as specified in paragraph 2.4_.H and connectors
installed.

Certifications:

1.

3.

Submit written certification from the OEM indicating that the
proposed supervisor of the installation and the proposed provider of
the contract maintenance are authorized representatives of the OEM.
Include the individual®s exact name and address and OEM credentials
in the certification.

Submit written certification from the OEM that the wiring and
connection diagrams meet National and/or Government Life Safety
Guidelines, NFPA, NEC, UL, this specification, and JCAHCO
requirements and instructions, requirements, recommendations, and
guidance set forth by the OEM for the proper performance of the
System as described herein. The VA will not approve any submittal
without this certification.

Preacceptance Certification: This certification shall be made in
accordance with the test procedure outlined in paragraph 3.2.B.

Equipment Manuals: Fifteen (15) working days prior to the scheduled

acceptance test, the Contractor shall deliver four complete sets of

commercial operation and maintenance manuals for each item of equipment

furnished as part of the System to the COTR. The manuals shall detail

the theory of operation and shall include narrative descriptions,

pictorial illustrations, block and schematic diagrams, and parts list.

Record Wiring Diagrams:

1.

Fifteen (15) working days prior to the acceptance test, the
Contractor shall deliver four complete sets of the Record Wiring
Diagrams of the System to the COTR. The diagrams shall show all
inputs and outputs of electronic and passive equipment correctly
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identified according to the markers installed on the interconnecting

cables, Equipment and room/area locations.

2. The Record Wiring Diagrams shall be in hard copy and two compact
disk (CD) copies properly formatted to match the Facility’s current
operating version of Computer Aided Drafting (AutoCAD) system. The
COTR shall verify and inform the Contractor of the version of
AutoCAD being used by the Facility.

Surveys required As a Part of the Technical Submittal: The Contractor

shall provide the following surveys that depict various system features

and capacities are required in addition to the onsite survey
requirements described herein. Each survey shall be in writing and
contain the following information (the formats are suggestions and may

be used for the initial Technical Submittal survey requirements), as a

minimum:

1. Projected Maximum Growth: The Contractor shall clearly and fully
indicate this category for each item identified in Paragraph
1.4.H.1.a. as a part of the technical submittal. The Contractor
shall clearly and fully indicate this category for each item
identified in Paragraph 1.4.H.2.a. as a part of the technical
submittal.

2. Cable Distribution System Design Plan: A design plan for the entire
cable distribution systems requirements shall be provided with this
document. A specific cable count shall coincide with the total
growth items as described herein. It is the Contractor’s
responsibility to provide the Systems entire cable requirements and
engineer a distribution system requirement plan using the format of
the following paragraph(s), at a minimum:

a. UTP (and/or STP) Requirements/Column Explanation:

Column Explanation

FROM BUILDING Identifies the building by number, title,
or location, and main signal closet or
intermediate signal closet cabling is
provided from

BUILDING Identifies the building by number, title,
or location cabling is to be provided iIn
TO BUILDING MDF Identifies building main terminal signal

closet, by room number or location, to
which cabling is provided too, in, and from

FLOOR Identifies the floor by number (i.e. 1st,
2nd, etc.) cabling and TCOs are to be

COMMUNICATIONS EQUIPMENT ROOM FITTINGS 27 11 00 - 9



Solicitation No. VA-101-10-RP-0130 VAPHS — University Drive Division

Research Office Building — Building 30

provided

TC ROOM NUMBER

Identifies the floor signal closet room, by
room number, which cabling shall be
provided

ROOM NUMBER

Identifies the room, by number, from which
cabling and TCOs shall be provided

NUMBER OF CABLE
PAIR

Identifies the number of cable pair
required to be provided on each floor
designated OR the number of cable pair (VA
Owned) to be retained

Fiber Optic Cabling

Requirements/Column Explanation:

Column

Explanation

FROM BUILDING

Identifies the building by number, title,
or location, and main signal closet or
intermediate signal closet cabling is
provided from

TO BUILDING MDF

Identifies building, by number, title, or
location, to which cabling is provided

FLOOR

Identifies the floor by number (i.e. 1st,
2nd, etc.)

TC ROOM NUMBER

Identifies the room, by number, from which
cabling shall be installed

NUMBER OF STRANDS

Identifies the number of strands in each

run of fiber optic cable

INSTALLED METHOD

Identifies the method of installation in
accordance with as designated herein

NOTES

Identifies a note number for a special
feature or equipment

BUILDING MTC

Identifies the building by number or title

Analog RF Cabling Requirements/Column Explanation:

Column

Explanation

FROM BUILDING

Identifies the building by number, title,
or location, and main signal closet or
intermediate signal closet cabling is
provided from

TO BUILDING MDF

Identifies building, by number, title, or
location, to which cabling is provided

FLOOR

Identifies the floor by number (i.e. 1st,
2nd, etc.)

TC ROOM NUMBER

Identifies the room, by number, from which
cabling shall be installed

TO FLOOR TC

Identifies building, by number or location,
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to which cabling is installed

INSTALLED METHOD Identifies the method of installation in
accordance with as designated herein

NOTES Identifies a note number for a special
feature or equipment
BUILDING MDF Identifies the building by number or title

3. Telecommunication Outlets: The Contractor shall clearly and fully
indicate this category for each outlet location and compare the
total count to the locations identified above as a part of the
technical submittal. Additionally, the Contractor shall indicate the
total number of spares.

PART 2 - PRODUCTS
2.1 EQUIPMENT AND MATERIALS
A. System Requirements:

1. The System shall provide the following minimum services that are
designed in accordance with and supported by an Original Equipment
Manufacturer (OEM), and as specified herein. The System shall
provide continuous inter and/or intra-Facility voice and data, and
analog RF service. The System shall be capacity sized so that loss
of connectivity to external telephone systems shall not affect the
Facilities operation in specific designhated locations. The System
shall:

a. Be capable of inter-connecting and functioning fully with the
existing Local Telephone Exchange (LEC) Network(s), Federal
Telephone System (FTS) Inter-city Network(s), Inter-exchange
Carriers, Electronic Private Branch Exchange (EPBX) switches, and
local area networks (LAN), at a minimum.

b. Be a voice and data cable distribution system that is based on a
physical “Star” Topology. An Analog RF coaxial cable distribution
system shall be provided in a “home run” configuration from each
associated riser TC to identified locations and as shown on the
drawings.

2. Specific Subsystem Requirements: The System shall consist, as a
minimum, of the following independent sub-systems to comprise a
complete and functional voice and digital and analog RF
telecommunications cabling system: “Main” (MDF)and TC’s; trunk

cabling system; cross-connection cabling systems, and TCO’s with a
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minimum of four (4) RJ-45 jacks for the appropriate telephone, Data
connections, and additional jacks, connectors, drop and patch cords.
a. Telecommunication Closet (TC):

1) There shall be a minimum of one MDF for the building and one
TC per building floor location where the horizontal distance
to the farthest voice and digital work area may not exceed 90
Meters (M) (or 295 feet [ft). The maximum DC resistance per
cable pair shall be no more than 28.6 Ohms per 305 M (1,000
feet). Each TC shall be centrally located to cover the maximum
amount of local floor space. The TC’s house in cabinets or
enclosures, on relay racks, and/or on backboards, various
telecommunication data equipment, controllers, multiplexers,
bridges, routers, LAN hub(s), telephone cross-connecting,
active and passive equipment.

2) Additionally, the TC’s may house fire alarm equipment.
Regardless of the method of installation, mounting,
termination, or cross-connecting used, all vertical copper and
fiber optic and analog RF coaxial cables shall be terminated
on appropriate cross-connection systems (CCS) containing patch
panel(s), punch blocks, and/or breakout devices provided in
enclosures and tested as described herein. A cable and/or wire
management system shall be a part of each CCS.

a) A minimum of three 110-120 VAC active quad outlets shall be
provided, each with “U” grounded receptacles at a minimum
of one outlet for each front, side and back wall. These
outlets shall be separately protected by an AC circuit
breaker provided in the designated Government Emergency
Critical Care AC power panel, that is connected to the
Facilities Emergency AC Power Distribution System. For
larger building TC applications, a minimum of one
additional quad AC outlet shall be provided for every 800M2
(or 8,000 ft2) of useable floor space. Additional outlets
shall be equally spaced along the wall.

b) Climate control shall be provided in each TC 24 hours a
day, seven days per week and 52 week per year to prevent
failure of electronic components and for mission critical
functional applications. The COTR is responsible for
informing the Contractor regarding the minimum climate
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control requirements. In identified hostile TC locations
where it has been determined (by the COTR) that proper TC
climate or external signal radiation cannot be properly
maintained or controlled, the Contractor may, at his/her
option, provide a minimum of two individual and properly
sized self contained climate controlled equipment cabinet
enclosures; one designated for voice, and one designated
for data service, in each TC location identified on the
drawings, in lieu of providing additional required TC air
handling capability.

B. System Performance:

1. At a minimum, the System shall be able to support the following

voice, data and analog RF operations for Category 6 Certified

Telecommunication Service:

a. Telecommunications Outlet (TCO):

)

2)

3)

4)

Voice:

a) Isolation (outlet-outlet): 24 dB.

b) Impedance: 600 Ohms, balanced (BAL).

c) Signal Level: 0 deciBel per mili-Volt (dBmV) + 0.1 dBmV.
d) System speed: 100 mBps, minimum.

e) System data error: 10 to the -6 Bps, minimum.

Data:

a) Isolation (outlet-outlet): 24 dB.

b) Impedance: 600 Ohms, BAL.

c) Signal Level: 0 dBmV + 0.1 dBmV.

d) System speed: 120 mBps, minimum.

e) System data error: 10 to the -8 Bps, minimum.

Fiber optic:

a) Isolation (outlet-outlet): 36 dB.

b) Signal Level: O dBmV + 0.1 dBmV.

c) System speed: 540 mBps, minimum.

d) System data error: 10 to the -6 BPS, minimum.

Analog RF Service: Broadcast or “off air” RF (or television)
analog service is considered to be at RF (below 900 mHz in
frequency bandwidth). Usually a RF television circuits require
a single coaxial cable plant from the headend to each TC
location.

a) Isolation (outlet-outlet): 14 dB.
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b) Impedance: 75 Ohms, Unbalanced (UNBAL).

c) Signal Level: 10 dBmV + 5.0 dBmV.

d) Bandwidth: 6.0 mHz per channel, fully loaded.
C. General:

1. All equipment to be supplied under this specification shall be new
and the current model of a standard product of an OEM or record. An
OEM of record shall be defined as a company whose main occupation is
the manufacture for sale of the items of equipment supplied and
which:

a. Maintains a stock of replacement parts for the item submitted.

b. Maintains engineering drawings, specifications, and operating
manuals for the items submitted.

c. Has published and distributed descriptive literature and
equipment specifications on the items of equipment submitted at
least 30 days prior to the Invitation for Bid.

2. Specifications of equipment as set forth in this document are
minimum requirements, unless otherwise stated, and shall not be
construed as limiting the overall quality, quantity, or performance
characteristics of items furnished in the System. When the
Contractor furnishes an item of equipment for which there is a
specification contained herein, the item of equipment shall meet or
exceed the specification for that item of equipment.

3. The Contractor shall provide written verification, In writing to the
COTR at time of installation, that the type of wire/cable being
provided is recommended and approved by the OEM. The Contractor is
responsible for providing the proper size and type of cable duct
and/or conduit and wiring even though the actual installation may be
by another subcontractor.

4. Active electronic component equipment shall consist of solid state
components, be rated for continuous duty service, comply with the
requirements of FCC standards for telephone equipment, systems, and
service.

5. All passive distribution equipment shall meet or exceed -80 dB
radiation shielding specifications.

6. All interconnecting twisted pair, fiber-optic or coaxial cables
shall be terminated on equipment terminal boards, punch blocks,
breakout boxes, splice blocks, and unused equipment ports/taps shall
be terminated according to the OEM’s instructions for telephone
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cable systems without adapters. The Contractor shall not leave
unused or spare twisted pair wire, fiber-optic, or coaxial cable
unterminated, unconnected, loose or unsecured.

7. Color code all distribution wiring to conform to the Telephone
Industry standard, EIA/TIA, and this document, whichever is the more
stringent. At a minimum, all equipment, cable duct and/or conduit,
enclosures, wiring, terminals, and cables shall be clearly and
permanently labeled according to and using the provided record
drawings, to facilitate installation and maintenance.

8. Connect the System’s primary input AC power to the Facility’
Critical Branch of the Emergency AC power distribution system as
shown on the plans or if not shown on the plans consult with COTR
regarding a suitable circuit location prior to bidding.

9. Plug-in connectors shall be provided to connect all equipment,
except coaxial cables and interface points. Coaxial cable
distribution points and RF transmission lines shall use coaxial
cable connections recommended by the cable OEM and approved by the
System OEM. Base- band cable systems shall utilize barrier terminal
screw type connectors, at a minimum. Crimp type connectors installed
with a ratchet type installation tool are and acceptable alternate
as long as the cable dress, pairs, shielding, grounding, and
connections and labeling are provided the same as the barrier
terminal strip connectors. Tape of any type, wire nuts, or solder
type connections are unacceptable and will not be approved.

10. All equipment faceplates utilized in the System shall be stainless
steel, anodized aluminum, or UL approved cycolac plastic as directed
by the COTR for the areas where provided.

D. Equipment Standards and Testing:

1. The System has been defined herein as connected to systems
identified as Critical Care performing Life Support Functions.
Therefore, at a minimum, the system shall conform to all
aforementioned National and/or Local Life Safety Codes (which ever
are the more stringent), NFPA, NEC, this specification, JCAHCO Life
Safety Accreditation requirements, and the OEM recommendations,
instructions, and guidelines.

2. All supplies and materials shall be listed, labeled or certified by
UL or a nationally recognized testing laboratory where such
standards have been established for the supplies, materials or
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equipment. See paragraph minimum requirements Section 27 05 11,
REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS, and the guidelines
listed in paragraph 2.J.2.

The provided active and passive equipment required by the System
design and approved technical submittal must conform with each UL
standard in effect for the equipment, as of the date of the
technical submittal (or the date when the COTR approved system
equipment necessary to be replaced) was technically reviewed and
approved by VA. Where a UL standard is in existence for equipment to
be used in completion of this contract, the equipment must bear the
approved UL seal.

Each item of electronic equipment to be provided under this contract
must bear the approved UL seal or the seal of the testing laboratory
that warrants the equipment has been tested in accordance with, and
conforms to the specified standards.

2.2 EQUIPMENT ITEMS
A. Stand Alone Equipment (or sometimes called Relay) Rack:

1.

2.

The rack shall be constructed of heavy 16 gauge cold rolled steel
and have fully adjustable equipment front mounting rails that allows
front panel equipment mounting and access. It shall have baked-on
iron phosphate primer and baked enamel paint finish in a color to be
selected by the using Facility Service Chief or the COTR. It shall
be floor or wall mounted or mounted on casters as directed by the

COTR.

Technical Characteristics:
Overall Height 84” — UL Listed
Overall Depth 6” D channel, 18 maximum
Overall Width 20.4” maximum
Front Panel Opening 19 EIA horizontal width
Hole Spacing EIA-310D compliant

B. Cross-Connection System (CCS) Equipment Breakout, Termination Connector
(or Bulkhead), and Patch Panels:

1.

The connector panel(s) shall be made of flat smooth 3.175 mm (1/8
in.) thick solid aluminum, custom designed, fitted and installed in
the cabinet. Bulkhead equipment connectors shall be mounted on the
panel to enable all cabinet equipment’s signal, control, and coaxial
cables to be connected through the panel. Each panel shall be color
matched to the cabinet installed.

a. Voice (or Telephone):
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1) The CSS for voice or telephone backbone service shall be
Industry Standard type 110 (minimum) punch blocks for voice or
telephone, and control wiring in lieu of patch panels, each
being certified for category six service. IDC punch blocks
(with internal RJ45 jacks) are acceptable for use in all CCS
and shall be specifically designed for category six
telecommunications service and the size and type of UTP cable
used as described herein. As a minimum, punch block strips
shall be secured to an OEM designhed physical anchoring unit on
a wall location in the MTC and TC. However, console, cabinet,
rail, panel, etc. mounting is allowed at the OEM
recommendation and as approved by the COTR. Punch blocks shall
not be used for Class Il or 120 VAC power wiring.

2) Technical Characteristics:

Number of horizontal rows 100, MINIMUM

Number of terminals per row 4, minimum

Terminal protector required for each used or
unused terminal

Insulation splicing required between each row of
terminals

b. Digital or High Speed Data:

1) The CSS for digital or high-speed horizontal data and voice
service shall be a patch panel with modular female RJ45 jacks
installed in rows. Patch panels and RJ45 jacks shall be
specifically designed for Category 6 telecommunications
service and the size and type of UTP cable used. Each panel
shall be 480 mm (19in.) horizontal EIA rack mountable
dimensions with EIA standard spaced vertical mounting holes.

2) Technical Characteristics:

Number of horizontal rows 2, minimum

Number of jacks per row 24, MINIMUM

Type of jacks RJ45

Terminal protector required for each used or
unused jack

Insulation required between each row of
jJacks

c. Backbone Fiber optic:
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1) Product reference of a Government Approved (US State
Department) type is Telewire, PUP-17 with pre-punched chassis
mounting holes arranged in two horizontal rows. This panel may
be used for Ffiber optic, wiring installations when provided
with the proper connectors. This panel is not allowed to be
used for 120 VAC power connections.

2) Technical Characteristics:

Height Two rack units (RUs), 88 mm (3.5in.)
minimum

width 484 mm (19 1/16in.), EIA minimum

Number of 24 strands, minimum

connections

Connectors As Required

Fiber optic “ST” Stainless steel, female

C. Wire Management System and Equipment:

1.

Wire Management System: The system(s) shall be provided as the
management center of the respective cable system and TC it is
incorporated. It shall perform as a platform to house peripheral
equipment in a standard relay rack. It shall be arranged in a manner
as to provide convenient access to all installed management and
other equipment. All cables and connections shall be at the rear of
each system interface to IDC and/or patch panels, punch blocks, wire
wrap strips, and/or barrier strip.

Wire Management Equipment: The wire management equipment shall be
the focal point of each wire management system. It shall provide an
orderly interface between outside and inside wires and cables (where
used), distribution and interface wires and cables, interconnection
wires and cables and associated equipment, jumper cables, and
provide a uniform connection media for all system fire retardant
wires and cables and other subsystems. It shall be fully compatible
and interface to each cable tray, duct, wireway, or conduit used in
the system. All interconnection or distribution wires and cables
shall enter the system at the top (or from a wireway in the floor)
via a overhead protection system and be uniformly routed down either
side (or both at the same time) of the frames side protection system
then laterally via a anchoring or routing shelf for termination on
the rear of each respective terminating assembly. Each system shall
be custom configured to meet the System design and user needs.
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2.3 INSTALLATION KIT

The kit shall be provided that, at a minimum, includes all connectors
and terminals, labeling systems, punch blocks, heat shrink tubing,
cable ties, hangers, clamps, bolts, conduit, cable duct, and/or cable
tray, etc., required to accomplish a neat and secure installation. All
wires shall terminate on punch block. Unfinished or unlabeled wire
connections shall not be allowed. Turn over to the COTR all unused and
partially opened installation kit boxes, coaxial, fiber optic, and
twisted pair cable reels, conduit, cable tray, and/or cable duct
bundles, wire rolls, physical installation hardware. The following are
the minimum required installation sub-kits:

System Grounding:

1. The grounding kit shall include all cable and installation hardware
required. All radio equipment shall be connected to earth ground via
internal building wiring, according to the NEC.

2. This includes, but is not limited to:

a. Equipment Racks.
b. Conduits.

c. Cable Trays.

d. Grounding Blocks.

Coaxial Cable: The coaxial cable kit shall include all coaxial

connectors, cable tying straps, heat shrink tabbing, hangers, clamps,

etc., required to accomplish a neat and secure installation.

Wire and Cable: The wire and cable kit shall include all connectors and

terminals, audio spade lugs, barrier straps, punch blocks, wire wrap

strips, heat shrink tubing, tie wraps, solder, hangers, clamps, labels
etc., required to accomplish a neat and orderly installation.

Conduit and Cable Tray: The kit shall include all conduit, duct, trays,

junction boxes, back boxes, cover plates, feed through nipples,

hangers, clamps, other hardware required to accomplish a neat and
secure conduit, cable duct, and/or cable tray installation in
accordance with the NEC and this document.

Labels: The labeling kit shall include any item or quantity of labels,

tools, stencils, and materials needed to completely and correctly label

each subsystem according to the OEM requirements, as-installed
drawings, and this document.

Documentation: The documentation kit shall include any item or

quantity of items, computer discs, as installed drawings, equipment,
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maintenance, and operation manuals, and OEM materials needed to

completely and correctly provide the system documentation as required

by this document and explained herein.
PART 3 - EXECUTION
3.1 INSTALLATION

A. Product Delivery, Storage and Handling:

1.

2.

Delivery: Deliver materials to the job site in OEM"s original
unopened containers, clearly labeled with the OEM"s name and
equipment catalog numbers, model and serial identification numbers.
The COTR may inventory the cable, patch panels, and related
equipment.

Storage and Handling: Store and protect equipment in a manner, which
will preclude damage as directed by the COTR.

B. System Installation:

1.

After the contract’s been awarded, and within the time period
specified in the contract, the Contractor shall deliver the total
system in a manner that fully complies with the requirements of this
specification. The Contractor shall make no substitutions or changes
in the System without written approval from the COTR and PM.

The Contractor shall install all equipment and systems in a manner
that complies with accepted industry standards of good practice, OEM
instructions, the requirements of this specification, and in a
manner which does not constitute a safety hazard. The Contractor
shall insure that all installation personnel understands and
complies with all the requirements of this specification.

The Contractor shall install suitable filters, traps, directional
couplers, splitters, TC’s, and pads for minimizing interference and
for balancing the System. Items used for balancing and minimizing
interference shall be able to pass telephone and data and analog
signals in the frequency bands selected, in the direction specified,
with low loss, and high isolation, and with minimal delay of
specified frequencies and signals. The Contractor shall provide all
equipment necessary to meet the requirements of Paragraph 2.1.C and
the System performance standards.

All passive equipment shall be connected according to the OEM"s
specifications to insure future correct termination, isolation,
impedance match, and signal level balance at each telephone/data
outlet.
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5. Where TCOs are installed adjacent to each other, install one outlet

for each instrument.

6. All lines shall be terminated in a suitable manner to facilitate

future expansion of the System. There shall be a minimum of one

spare 25 pair cable at each distribution point on each floor.

7. All vertical copper and fiber optic and coaxial cables shall be

terminated so any future changes only requires modifications of the

existing signal closet equipment only.

C. Conduit and Signal Ducts:
1. Conduit:

a.

b.

C.

d.

The Contractor shall employ the latest installation practices and
materials. The Contractor shall provide conduit, junction boxes,
connectors, sleeves, weatherheads, pitch pockets, and associated
sealing materials not specifically identified in this document as
GFE. Conduit penetrations of walls, ceilings, floors,
interstitial space, fire barriers, etc., shall be sleeved and
sealed. The minimum conduit size shall be 19 mm (374 in.).

All cables shall be installed in separate conduit and/or signal
ducts (exception from the separate conduit requirement to allow
telephone cables to be installed in partitioned cable tray with
data cables may be granted in writing by the COTR if requested.)
Conduits shall be provided in accordance with Section 27 05 33,
RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS, and NEC Articles
517 for Critical Care and 800 for Communications systems, at a
minimum.

When metal, plastic covered, etc., flexible cable protective
armor or systems are specifically authorized to be provided for
use iIn the System, their installation guidelines and standards
shall be as specified herein, Section 27 05 33, RACEWAYS AND
BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC.

When ”innerduct” flexible cable protective systems is
specifically authorized to be provided for use in the System,
it’s installation guidelines and standards shall be as the
specified herein, Section 27 05 33, RACEWAYS AND BOXES FOR
COMMUNICATIONS SYSTEMS, and the NEC.

Conduit (including GFE) fill shall not exceed 40%. Each conduit
end shall be equipped with a protective insulator or sleeve to
cover the conduit end, connection nut or clamp, to protect the
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wire or cable during installation and remaining in the conduit.
Electrical power conduit shall be installed in accordance with
the NEC. AC power conduit shall be run separate from signal
conduit.

f. When metal, plastic covered, etc., flexible cable protective
armor or systems are specifically authorized to be provided for
use in the System, their installation guidelines and standards
shall be as specified herein, Section 27 05 33, RACEWAYS AND
BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC.

2. Cable Tray:

a. The Contractor shall provide cable tray, where identified and
approved by the COTR.

b. Approved cable tray shall be fully covered, mechanically and
physically partitioned for multiple electronic circuit use, and
be UL certified and labeled for use with telecommunication
circuits and/or systems. The COTR shall approve width and height
dimensions.

F. Connectors: Circuits, transmission lines, and signal extensions shall
have continuity, correct connection and polarity. A uniform polarity
shall be maintained between all points in the system.

1. Wires:

a. Wire ends shall be neatly formed and where insulation has been
cut, heat shrink tubing shall be employed to secure the
insulation on each wire. Tape of any type is not acceptable.

2. Cables: Each connector shall be designed for the specific size cable
being used and installed with the OEM®"s approved installation tool.
Typical system cable connectors include; but, are not limited to:

G. AC Power: AC power wiring shall be run separately from signal cable.

H. Grounding:

1. General: The Contractor shall ground all Contractor Installed
Equipment and identified Government Furnished Equipment to eliminate
all shock hazards and to minimize, to the maximum extent possible,
all ground loops, common mode returns, noise pickup, crosstalk, etc.
The total ground resistance shall be 0.1 Ohm or less.

a. The Contractor shall install lightning arrestors and grounding in
accordance with the NFPA and this specification.

b. Gas protection devices shall be provided on all circuits and
cable pairs serving building distribution frames located in
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buildings other than the building in which the PBX is located or
in any area served by an unprotected distribution system
(manhole, aerial, etc.). The Contractor shall install the gas
protection devices at the nearest point of entrance in buildings
where protection is required and on the same circuits on the MDF
in the telephone switch room.

Under no conditions shall the AC neutral, either in a power panel
or in a receptacle outlet, be used for system control, subcarrier
or audio reference ground.

The use of conduit, signal duct or cable trays as system or
electrical ground is not acceptable and will not be permitted.
These items may be used only for the dissipation of internally
generated static charges (not to be confused with externally
generated lightning) that may applied or generated outside the
mechanical and/or physical confines of the System to earth
ground. The discovery of improper system grounding shall be
grounds to declare the System unacceptable and the termination of

all system acceptance testing.

1. Equipment Assembly:
1. Racks

a.

Rack (including freestanding relay) mounted equipment shall be
installed in the enclosure’s equipment adjustable mounting racks
with equipment normally requiring adjustment or observation
mounted so operational adjustment(s) can be conveniently made.
Heavy equipment shall be mounted with rack slides or rails
allowing servicing from the front of the enclosure. Heavy
equipment shall not depend only upon front panel mounting screws
for support. Equipment shall be provided with sufficient cable
slack to permit servicing by removal of the installed equipment
from the front of the enclosure. A color matched blank panel
(spacer) of 44 mm (1.75 in.) high, shall be installed between
each piece of equipment (active or passive) to insure adequate
air circulation. The enclosure shall be designed for efficient
equipment cooling and air ventilation. Each console or cabinet
shall be equipped with a quiet fan and non-disposable air filter.
Enclosures and racks shall be installed plumb and square. Each
shall be permanently attached to the building structure and held
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firmly in place. Fifteen inches of front vertical space opening

shall be provided for additional equipment.

c. Signal connector, patch, and bulkhead panels (i.e.: voice, data,
etc.) shall be connected so that outputs from each source, device
or system component shall enter the panel at the top row of
jJacks, beginning left to right as viewed from the front, which
will be called "inputs". Each connection to a load, device or
system component shall exit the panel at the bottom row of jacks,
beginning left to right as viewed from the front, which will be
called "outputs.

1) Equipment located indoors shall be installed in metal racks or
enclosures with hinged doors to allow access for maintenance
without causing interference to other nearby equipment.

2) Cables shall enter the equipment racks or enclosures iIn such a
manner that allows all doors or access panels to open and
close without disturbing or damaging the cables.

3) All distribution hardware shall be securely mounted in a
manner that allows access to the connections for testing and
provides sufficient room for the doors or access panels to
open and close without disturbing the cables.

J. Labeling: Provide labeling in accordance with ANSI/EIA/TIA-606-A. All
lettering for voice and data circuits shall be stenciled using laser

printers or thermal ink transfer process. Handwritten labels are not

acceptable.

1.

Cable and Wires (Hereinafter referred to as “Cable’): Cables shall
be labeled at both ends in accordance with ANSI/EIA/TIA-606-A.
Labels shall be permanent in contrasting colors. Cables shall be
identified according to the System “Record Wiring Diagrams”.
Equipment: System equipment shall be permanently labeled with
contrasting plastic laminate or bake-lite material. System equipment
shall be labeled on the face of the unit corresponding to its
source.

Conduit, and/or Cable Tray: The Contractor shall label all conduit,
duct and tray, including utilized GFE, with permanent marking
devices or spray painted stenciling a minimum of 3 meters (10 ft.)
identifying it as the System. In addition, each enclosure shall be

labeled according to this standard.
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Termination Hardware: The Contractor shall label workstation outlets
and patch panel connections using color coded labels with
identifiers in accordance with ANSI/ZEIA/TIA-606-A and the “Record

Wiring Diagrams™.

A. Interim Inspection:

1.

This inspection shall verify that the equipment provided adheres to
the installation requirements of this document. The interim
inspection will be conducted by a factory-certified representative
and witnessed by a Government Representative. Each item of installed
equipment shall be checked to insure appropriate UL certification
markings. This inspection shall verify cabling terminations in
telecommunications rooms and at workstations adhere to color code
for T568B pin assignments and cabling connections are in compliance
with ANSI/EIA/TIA standards. Visually confirm Category 6 marking of
outlets, faceplates, outlet/connectors and patch cords.

Perform fiber optical field inspection tests via attenuation
measurements on factory reels and provide results along with
manufacturer certification for factory reel tests. Remove failed
cable reels from project site upon attenuation test failure.

The Contractor shall notify the COTR, in writing, of the estimated
date the Contractor expects to be ready for the interim inspection,
at least 20 working days before the requested inspection date.
Results of the interim inspection shall be provided to the COTR and
PM. IT major or multiple deficiencies are discovered, a second
interim inspection may be required before permitting the Contractor
to continue with the system installation.

The COTR and/or the PM shall determine if an additional inspection
is required, or if the Contractor will be allowed to proceed with
the installation. In either case, re-inspection of the deficiencies
noted during the interim inspection(s), will be part of the proof of
performance test. The interim inspection shall not affect the
Systems” completion date. The Contracting Officer shall ensure all
test documents will become a part of the Systems record
documentation.

B. Pretesting:
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Upon completing the installation of the System, the Contractor shall
align and balance the system. The Contractor shall pretest the
entire system.

Pretesting Procedure:

a. During the system pretest, the Contractor shall verify (utilizing
the approved spectrum analyzer and test equipment) that the
System is fully operational and meets all the system performance
requirements of this standard.

b. The Contractor shall pretest and verify that all System functions
and specification requirements are met and operational, no
unwanted aural effects, such as signal distortion, noise pulses,
glitches, audio hum, poling noise, etc. are present. The
Contractor shall measure and record the aural carrier levels of
each system telephone and data channel, at each of the following
points in the system:

1) Local Telephone Company Interfaces or Inputs.

2) MDF interfaces or inputs and outputs.

3) Signal Level at each interface point to the distribution
system, the last outlet on each trunk line plus all outlets
installed as part of this contract.

The Contractor shall provide four (4) copies of the recorded system

pretest measurements and the written certification that the System

is ready for the formal acceptance test shall be submitted to the

COTR.

C. Acceptance Test:

1.

After the System has been pretested and the Contractor has submitted
the pretest results and certification to the COTR, then the
Contractor shall schedule an acceptance test date and give the COTR
30 days written notice prior to the date the acceptance test is
expected to begin. The System shall be tested in the presence of a
Government Representative and an OEM certified representative. The
System shall be tested utilizing the approved test equipment to
certify proof of performance and Life Safety compliance. The test
shall verify that the total System meets the requirements of this
specification. The notification of the acceptance test shall include
the expected length (in time) of the test.

D. Verification Tests:
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1. Test the UTP copper cabling for DC loop resistance, shorts, opens,
intermittent faults, and polarity between conductors, and between
conductors and shield, if cable has an overall shield. Test the
operation of shorting bars in connection blocks. Test cables after
termination and prior to cross-connection.

2. Multimode Fiber Optic Cable: Perform end-to-end attenuation tests in
accordance with ANSI/EIA/TIA-568-B.3 and ANSI/EIA/TIA-526-14A using
Method A, Optical Power Meter and Light Source and/or Method B,
OTDR. Perform verification acceptance test.

3. Single mode Fiber Optic Cable: Perform end-to-end attenuation tests
in accordance with ANSI/EIA/TIA-568-B.3 and ANSI/EIA/TIA-526-7 using
Method B, OTDR. Perform verification acceptance test.

E. Performance Testing:

1. Perform Level 111 Category 6 tests in accordance with ANSI/EIA/TIA-
568-B.1 and ANSI/EIA/TIA-568-B.2. Test shall include the following:
wire map, length, insertion loss, return loss, NEXT, PSNEXT, ELFEXT,
PSELFEXT, propagation delay and delay skew.

2. Fiber Optic Links: Perform end-to-end fiber optic cable link tests
in accordance with ANSI/EIA/TIA-568-B.3.

F. Total System Acceptance Test: The Contractor shall perform verification
tests for UTP copper cabling system(s) and the multimode and single
mode fiber optic cabling system(s) after the complete telecommunication
distribution system and workstation outlet are installed.

1. Voice Testing: Connect to the network interface device at the
demarcation point. Go off-hook and receive dial tone from the LEC.
IT a test number is available, place and receive a local, long
distance, and FTS telephone call.

2. Data Testing: Connect to the network interface device at the
demarcation point. Log onto the network to ensure proper connection
to the network is achieved.

3.3 TRAINING

A. Furnish the services of a factory-trained engineer or technician for a
total of two four hour classes to instruct designated Facility IRM
personnel. Instruction shall include cross connection, corrective, and
preventive maintenance of the System and equipment.

B. Before the System can be accepted by the VA, this training must be
accomplished. Training will be scheduled at the convenience of the
Facilities Contracting Officer and Chief of Engineering Service.
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3.4 GUARANTEE PERIOD OF SERVICE
A. Contractor’s Responsibilities:

1. The Contractor shall guarantee that all installed material and
equipment will be free from defects, workmanship, and will remain so
for a period of one year from date of final acceptance of the System
by the VA. The Contractor shall provide OEM’s equipment warranty
documents, to the COTR (or Facility Contracting Officer if the
Facility has taken procession of the building(s)), that certifies
each item of equipment installed conforms to OEM published
specifications.

2. The Contractor®"s maintenance personnel shall have the ability to
contact the Contractor and OEM for emergency maintenance and
logistic assistance, remote diagnostic testing, and assistance in
resolving technical problems at any time. The Contractor and OEM
shall provide this contact capability at no additional cost to the
VA.

3. All Contractor installation, maintenance, and supervisor personnel
shall be fully qualified by the OEM and must provide two (2) copies
of current and qualified OEM training certificates and OEM
certification upon request.

4. Additionally, the Contractor shall accomplish the following minimum
requirements during the one year guarantee period:

a. Response Time:

1) The COTR (or facility Contracting Officer if the facility has
taken possession of the building[s]) are the Contractor’s
reporting and contact officials for the System trouble calls,
during the guarantee period.

2) A standard workweek is considered 8:00 A.M. to 5:00 P.M.,
Monday through Friday exclusive of Federal Holidays.

3) The Contractor shall respond and correct on-site trouble
calls, during the standard work week to:

a) A routine trouble call within one working days of its
report. A routine trouble is considered a trouble which
causes a system outlet, station, or patch cord to be
inoperable.

b) An emergency trouble call within 6 hours of its report. An
emergency trouble is considered a trouble which causes a
subsystem or distribution point to be inoperable at
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anytime. Additionally, the loss of a minimum of 50 station
or system lines shall be deemed as this type of a trouble
call.

4) The Contractor shall respond on-site to a catastrophic trouble
call within 4 hours of its report. A catastrophic trouble call
is considered total system failure.

a) If a system failure cannot be corrected within four hours
(exclusive of the standard work time limits), the
Contractor shall be responsible for providing alternate
system CSS or TCO equipment, or cables. The alternate
equipment and/or cables shall be operational within four
hours after the four hour trouble shooting time.

b) Routine or emergency trouble calls in critical emergency
health care facilities (i.e., cardiac arrest, intensive
care units, etc.) shall also be deemed as a catastrophic
trouble call if so determined by the COTR or Facility
Director. The COTR or Facility Contracting Officer shall
notify the Contractor of this type of trouble call at the
direction of the Facilities Director.

b. Required on-site visits during the one year guarantee period

1) The Contractor shall visit, on-site, for a minimum of eight
hours, once every 12 weeks, during the guarantee period, to
perform system preventive maintenance, equipment cleaning, and
operational adjustments to maintain the System according the
descriptions identified in this SPEC.

a) The Contractor shall arrange all Facility visits with the
COTR or Facility Contracting Officer prior to performing
the required maintenance visits.

b) The Contractor in accordance with the OEM’s recommended
practice and service intervals shall perform preventive
maintenance during a non-busy time agreed to by the COTR or
Facility Contracting Officer and the Contractor.

c) The preventive maintenance schedule, functions and reports
shall be provided to and approved by the COTR or Facility
Contracting Officer.

2) The Contractor shall provide the COTR or Facility Contracting
Officer a type written report itemizing each deficiency found
and the corrective action performed during each required visit
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or official reported trouble call. The Contractor shall

provide the COTR with sample copies of these reports for

review and approval at the beginning of the Total System

Acceptance Test. The following reports are the minimum

required:

a)

b)

Monthly Report: The Contractor shall provide a monthly
summary all equipment and sub-systems serviced during this
guarantee period to COTR or Facilities Contracting Officer
by the Fifth working day after the end of each month. The
report shall clearly and concisely describe the services
rendered, parts replaced and repairs performed. The report
shall prescribe anticipated future needs of the equipment
and Systems for preventive and predictive maintenance
Contractor Log: The Contractor shall maintain a separate
log entry for each item of equipment and each sub-system of
the System. The log shall list dates and times of all
scheduled, routine, and emergency calls. Each emergency
call shall be described with details of the nature and
causes of emergency steps taken to rectify the situation
and specific recommendations to avoid such conditions in
the future.

3) The COTR or Facility Contracting Officer shall provide the
Facility Engineering Officer, two (2) copies of actual reports

for evaluation.

a)

b)

The COTR or Facility Contracting Officer shall ensure
copies of these reports are entered into the System’s
official acquisition documents.

The Facilities Chief Engineer shall ensure copies of these
reports are entered into the System”’s official technical
as-installed documents.

B. Work Not Included: Maintenance and repair service shall not include the

performance of any work due to improper use, accidents, other vendor,

contractor,

owner tampering or negligence, for which the Contractor is

not directly responsible and does not control. The Contractor shall

immediately notify the COTR or Facility Contracting Officer in writing

upon the discovery of these incidents. The COTR or Facility Contracting

OffFicer will

investigate all reported incidents and render findings

concerning any Contractor’s responsibility.
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SECTION 27 15 00
COMMUNICATIONS HORIZONTAL CABLING

PART 1 - GENERAL
1.1 DESCRIPTION

A

This Section specifies the furnishing, installing, certification,
testing, and guaranty of a complete and operating Voice and Digital
Cable Distribution System (here-in-after referred to as “the System”),
and associated equipment and hardware to be installed in the VA
Research Office Building here-in-after referred to as “the Facility”.
The System shall include, but not be limited to: equipment racks,
enclosures, cable “patch”, “punch down”, and cross-connector blocks or
devices, voice and data distribution sub-systems, and associated
hardware. The System shall additionally include, but not be limited to:
telecommunication closets (TC); telecommunications outlets (TCO).

The System shall be delivered free of engineering, manufacturing,
installation, and functional defects. It shall be designed, engineered
and installed for ease of operation, maintenance, and testing.

The term “provide”, as used herein, shall be defined as: designed,
engineered, furnished, installed, certified, and tested, by the
Contractor.

The Voice and Digital Telecommunication Distribution Cable Equipment
and System provide the media which voice and data information travels
over and connects to the Telephone System which is defined as an
Emergency Critical Care Communication System by the National Fire
Protection Association (NFPA). Therefore, since the System connects to
or extends the telephone system, the System’s installation and
operation shall adhere to all appropriate National, Government, and/or
Local Life Safety and/or Support Codes, which ever are the more
stringent for this Facility. At a minimum, the System shall be
installed according to NFPA, Section 70, National Electrical Code
(NEC), Article 517 and Chapter 7; NFPA, Section 99, Health Care
Facilities, Chapter 3-4; NFPA, Section 101, Life Safety Code, Chapters
7, 12, and/or 13; The Joint Commission Manual for Health Care
Facilities, all necessary Life Safety and/or Support guidelines; this
specification; and the original equipment manufacturers (OEM) suggested
installation design, recommendations, and instructions. The OEM and
Contractor shall ensure that all management, sales, engineering, and
installation personnel have read and understand the requirements of
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this specification before the System is designed, engineered,

delivered, and provided.

The VA Project Manager (PM) and/or if delegated, Contracting Officer’s

Technical Representative (COTR) are the approving authorities for all

contractual and mechanical changes to the System. The Contractor is

cautioned to obtain in writing, all approvals for system changes

relating to the published contract specifications and drawings, from

the PM and/or the COTR before proceeding with the change.

System Performance:

1. At a minimum, the System shall be able to support the following

voice and data operations for Category 6 UTP Certified

Telecommunication Service:

1. At a minimum the System shall support the following operating

parameters:

a. EPBX connection:

)
2)
3)
4)

System speed: 1.0 GBps per second, minimum.

Impedance: 600 Ohms.

System data error: 10 to the -10 Bps, minimum.

Loss: Measured at the frame output with reference Zero (0)
decibel measured (dBm) at 1,000 Hertz (Hz) applied to the
frame input.

a) Trunk to station: 1.5 dB, maximum.

b) Station to station: 3.0 dB, maximum.

Telecommunications Outlet (TCO):

)

2)

Voice:

a) Isolation (outlet-outlet): 24 dB.

b) Impedance: 600 Ohms balanced (BAL).

c) Signal Level: 0 decibel per mili-Volt (dBmV) + 0.1 dBmV.
d) System speed: 100 mBps, minimum.

e) System data error: 10 to the -6 Bps, minimum.
Data:

a) Isolation (outlet-outlet): 24 dB.

b) Impedance: 600 Ohms, BAL.

c) Signal Level: 0 dBmV + 0.1 dBmV.

d) System speed: 1000 mBps, minimum.

e) System data error: 10 to the -8 Bps, minimum.
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1.2 RELATED WORK

A. Specification Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND

SAMPLES.

B. Specification Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS

INSTALLATIONS.

VAPHS — University Drive Division
Research Office Building — Building 30

C. Specification Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNICATIONS

SYSTEMS.

D. Specification Section 26 27 26, WIRING DEVICES.
E. Specification Section 27 05 26, GROUNDING AND BONDING FOR
COMMUNICATIONS SYSTEMS.
F. Specification Section 26 41 00, FACILITY LIGHTNING PROTECTION.
1.3 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in text by basic

designation only. Except for a specific date given the issue in effect

(including amendments, addenda, revisions, supplements, and errata) on

the date the system’

enforced.

s submittal is technically approved by VA, shall be

B. National Fire Protection Association (NFPA):

70 NATIONAL ELECTRICAL CODE (NEC)

75 Protection of Electronic Computer/Data Processing
Equipment

77 Recommended Practice on Static Electricity

Standard for Health Care Facilities

101 Life Safety Code

1221 Emergency

Services Communication Systems

C. Underwriters Laboratories, Inc. (UL):

65 Wired Cabinets

96 Lightning Protection Components

96A INSTALLATION REQUIREMENTS FOR LIGHTNING
PROTECTION SYSTEMS

467 Grounding and Bonding Equipment

497/497A/497B PROTECTORS FOR PAIRED CONDUCTORS/
COMMUNICATIONS CIRCUITS/DATA COMMUNICATIONS
AND FIRE ALARM CIRCUITS

884 Under floor Raceways and Fittings

COMMUNICATIONS HORIZONTAL
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D. ANSI/ZEIA/TIA Publications:

G.
H.

J.
K.

568B Commercial Building Telecommunications Wiring
Standard

569B Commercial Building Standard for
Telecommunications Pathways and Spaces

606A ADMINISTRATION STANDARD FOR THE

TELECOMMUNICATIONS INFRASTRUCTURE OF
COMMERCIAL BUILDINGS

607A Grounding and Bonding Requirements for
Telecommunications in Commercial Buildings

758 Grounding and Bonding Requirements for
Telecommunications in Commercial Buildings

Lucent Technologies: Document 900-200-318 “Outside Plant Engineering
Handbook™ .

International Telecommunication Union — Telecommunication
Standardization Sector (ITU-T).

Federal Information Processing Standards (FIPS) Publications.

Federal Communications Commission (FCC) Publications: Standards for
telephone equipment and systems.

United States Air Force: Technical Order 33K-1-100 Test Measurement and
Diagnostic Equipment (TMDE) Interval Reference Guide.

The Joint Commission.

National and/or Government Life Safety Code(s): The more stringent of
each listed code.

1.4 QUALITY ASSURANCE

A.

The authorized representative of the OEM shall be responsible for the
design, satisfactory total operation of the System, and its
certification.

The OEM shall meet the minimum requirements identified in Paragraph
2_1.A. additionally; the Contractor shall have had experience with
three or more installations of systems of comparable size and
complexity with regards to coordinating, engineering, testing,
certifying, supervising, training, and documentation. ldentification of
these installations shall be provided as a part of the submittal as
identified in Paragraph 1.5.

The System Contractor shall submit certified documentation that they
have been an authorized distributor and service organization for the
OEM for a minimum of three (3) years. The System Contractor shall be
authorized by the OEM to certify and warranty the installed equipment.
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In addition, the OEM and System Contractor shall accept complete
responsibility for the design, installation, certification, operation,
and physical support for the System. This documentation, along with the
System Contractor and OEM certification must be provided in writing as
part of the Contractor’s Technical Submittal.

All equipment, cabling, terminating hardware, TCOs, and patch cords
shall be sourced from the certifying OEM or at the OEM”s direction, and
support the System design, the OEM”’s quality control and validity of
the OEM”s warranty.

The Contractor’s Telecommunications Technicians assigned to the System
shall be fully trained, qualified, and certified by the OEM on the
engineering, installation, and testing of the System. The Contractor
shall provide formal written evidence of current OEM certification(s)
for the installer(s) as a part of the submittal or to the COTR before
being allowed to commence work on the System.

1.5 SUBMITTALS

A

Provide submittals in accordance with Specification Section 01 33 23,

SHOP DRAWINGS, PRODUCT DATA, and AND SAMPLES. The COTR shall retain one

copy for review and approval. Only complete submittals will be reviewed

(see attached).

1. If the submittal is approved the COTR shall retain one copy for
Official Records and return three (3) copies to the Contractor.

2. If the submittal is disapproved, three (3) copies will be returned
to the Contractor with a written explanation attached that indicates
the areas the submittal deviated from the System specifications. The
COTR shall retain one copy for Official Records.

The engineer will not review a partial submittal: it is the contractors

responsibility to submit complete information. The engineer will not

check incomplete or illegible submittals. The engineer will only review
one re-submittal. All additional reviews will be charged back to the
contractor on an hourly basis plus any expenses.

Documents: The submittal shall be separated into sections for each

subsystem and shall contain the following:

1. Title page to include:

a. VA Research Office Building.

b. Contractor’s name, address, and telephone (including FAX)
numbers.

c. Date of Submittal.
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d. VA Project No.

List containing a minimum of three locations of installations of

similar size and complexity as identified herein. These locations

shall contain the following:

a. Installation Location and Name.

b. Owner’s or User’s name, address, and telephone (including FAX)
numbers.

c. Date of Project Start and Date of Final Acceptance by Owner.

d. System Project Number.

e. Brief (three paragraphs minimum) description of each system’s
function, operation, and installation.

Narrative Description of the system.

A List of the equipment to be furnished. The quantity, make, and

model number of each item is required. Select the required equipment

items quantities that will satisfy the needs of the system.

Equipment technical literature detailing the electrical and

technical characteristics of each item of equipment to be furnished.

List of test equipment as per paragraph 1.5.D. below.

Letter certifying that the Contractor understands the requirements

of the SAMPLES Paragraph 1.5.E.

Letter certifying that the Contractor understands the requirements

of Section 3.2 concerning acceptance tests.

Test Equipment List:

1.

The Contractor is responsible for furnishing all test equipment
required to test the system in accordance with the parameters
specified. Unless otherwise stated, the test equipment shall not be
considered part of the system. The Contractor shall furnish test
equipment of accuracy better than the parameters to be tested.

The test equipment furnished by the Contractor shall have a
calibration tag of an acceptable calibration service dated not more
than 12 months prior to the test. As part of the submittal, a test
equipment list shall be furnished that includes the make and model
number of the following type of equipment as a minimum:

a. Cable Analyzer/UTP tester.

Samples: A sample of each of the following items shall be furnished to

the COTR for approval prior to installation.

1.

TCO Wall Outlet Box 4" x 4" x 2.5" with:
a. Two each voice rj45 jack installed.
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b. Two each data rj45 jacks installed.
c. Cover Plate installed.

2. Data CCS patch panel, punch block or connection device with RJ45
connectors installed.

3. Telephone CCS system with IDC and/or RJ45 connectors and cable
terminal equipment installed.

4. 610 mm (2 ft.) section of each copper and optical Ffiber cable to be
used with cable sweep tags as specified in paragraph 2.4_H and
connectors installed.

F. Certifications:

1. Submit written certification from the OEM indicating that the
proposed supervisor of the installation and the proposed provider of
the contract maintenance are authorized representatives of the OEM.
Include the individual®s exact name and address and OEM credentials
in the certification.

2. Submit written certification from the OEM that the wiring and
connection diagrams meet National and/or Government Life Safety
Guidelines, NFPA, NEC, UL, this specification, and JCAHCO
requirements and instructions, requirements, recommendations, and
guidance set forth by the OEM for the proper performance of the
System as described herein. The VA will not approve any submittal
without this certification.

3. Pre-acceptance Certification: This certification shall be made in
accordance with the test procedure outlined in paragraph 3.2.B.

G. Equipment Manuals: Fifteen (15) working days prior to the scheduled
acceptance test, the Contractor shall deliver four complete sets of
commercial operation and maintenance manuals for each item of equipment
furnished as part of the System to the COTR. The manuals shall detail
the theory of operation and shall include narrative descriptions,
pictorial illustrations, block and schematic diagrams, and parts list.

H. Record Wiring Diagrams:

1. Fifteen (15) working days prior to the acceptance test, the
Contractor shall deliver four complete sets of the Record Wiring
Diagrams of the System to the COTR. The diagrams shall show all
inputs and outputs of electronic and passive equipment correctly
identified according to the markers installed on the interconnecting
cables, Equipment and room/area locations.
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2. The Record Wiring Diagrams shall be in hard copy and two compact
disk (CD) copies properly formatted to match the Facility’s current
operating version of Computer Aided Drafting (AutoCAD) system. The
COTR shall verify and inform the Contractor of the version of
AutoCAD being used by the Facility.

1. Surveys required As a Part of the Technical Submittal: The Contractor
shall provide the following surveys that depict various system features
and capacities are required in addition to the onsite survey
requirements described herein. Each survey shall be in writing and
contain the following information (the formats are suggestions and may
be used for the initial Technical Submittal survey requirements), as a
minimum:

1. Cable Distribution System Design Plan: A design plan for the entire
horizontal cable distribution systems requirements shall be provided
with this document. A specific cable count shall coincide with the
total growth items as described herein. It is the Contractor’s
responsibility to provide the Systems entire cable requirements and
engineer a distribution system requirement plan using the format of
the following paragraph(s), at a minimum:

a. UTP (and/or STP) Requirements/Column Explanation:

Column Explanation

TC ROOM NUMBER Identifies the floor signal closet room, by
room number, which cabling shall be
provided

FLOOR lIdentifies the floor by number (i.e. 1st,
2nd, etc.) cabling and TCOs are to be
provided

ROOM NUMBER Identifies the room, by number, to which
cabling and TCOs shall be provided

NUMBER OF CABLES Identifies the number of cables installed
to the particular room

b. Fiber Optic Cabling Requirements/Column Explanation:

Column Explanation

FROM BUILDING Identifies the building by number, title,
or location, and main signal closet or
intermediate signal closet cabling is
provided from

TO BUILDING MDF Identifies building, by number, title, or
location, to which cabling is provided
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FLOOR lIdentifies the floor by number (i.e. 1st,
2nd, etc.)

TC ROOM NUMBER Identifies the room, by number, from which
cabling shall be installed

NUMBER OF STRANDS Identifies the number of strands in each
run of fiber optic cable

INSTALLED METHOD Identifies the method of installation in
accordance with as designated herein

NOTES Identifies a note number for a special
feature or equipment

2. Telecommunication Outlets: The Contractor shall clearly and fully
indicate this category for each outlet location and compare the
total count to the locations identified above as a part of the
technical submittal. Additionally, the Contractor shall indicate the
total number of spares.

PART 2 - PRODUCTS
2.1 EQUIPMENT AND MATERIALS
A. System Requirements:

1. The System shall provide the following minimum services that are
designed in accordance with and supported by an Original Equipment
Manufacturer (OEM), and as specified herein. The System shall
provide continuous inter and/or intra-Facility voice and data
service. The System shall be capacity sized so that loss of
connectivity to external telephone systems shall not affect the
Facilities operation in specific designated locations. The System
shall:

a. Be capable of inter-connecting and functioning fully with the
existing Local Telephone Exchange (LEC) Network(s), Federal
Telephone System (FTS) Inter-city Network(s), Inter-exchange
Carriers, Electronic Private Branch Exchange (EPBX) switches, and
local area networks (LAN), at a minimum.

b. Be a voice and data cable distribution system that is based on a
physical “Star” Topology.

c. Be compatible with and able to provide direct digital connection
to trunk level equipment including, but, not limited to: directly
accessing trunk level equipment including the telephone system,
audio paging, Industry Standard “T” and/or “DS” carrier services
and external protocol converters. Additionally, connections to
“T” and/or “DS” access/equipment or Customer Service Units (CSU)
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that are used in FTS and other trunk applications shall be

included in the System design. Provide T-1 access/equipment (or

CSU), as required for use, in FTS and other trunk applications by

system design if this equipment is not provided by the existing

telephone system and/or will be deactivated by the installation
of the System. The Contractor shall provide all T-1 equipment
necessary to terminate and make operational the quantity of
circuits designated. The CSU"s shall be connected to the System’s
emergency battery power supply. The System shall be fully capable
of operating in the Industry Standard “DS” protocol and provide
that service when required.

2. Cable Systems - Twisted Pair and Fiber optic:

a. General:

1) The Contractor shall be responsible for providing a new system
conforming to current and accepted telephone and digital
industrial/commercial cable distribution standards. The
distribution cable installation shall be fully coordinated
with the Facility, the PM, the COTR and the Contractor prior
to the start of installation.

2) The Contractor is responsible for complete knowledge of the
space and cable pathways (i.e. equipment rooms, TCs, conduits,
wireways, etc.) of the Facility. The Contractor shall at a
minimum design and install the System using the Pathway Design
Handbook H-088C3, TIA/EIA Telecommunications Building Wiring
Standards, and Facility Chief of Information Resource
Management”’s (IRM) instructions, as approved in writing by the
PM and/or COTR.

3) The System cables shall be fully protected by cable duct,
trays, wireways, conduit (rigid, thin wall, or flex), and when
specifically approved, flexible innerduct. It is the
responsibility of the Contractor to confirm all contract
drawings and the Facility’s physical layout to determine the
necessary cable protective devices to be provided. If flexible
innerduct is used, it shall be installed in the same manner as
conduit.

4) Cable provided in the system (i.e. backbone, outside plant,
inside plant, and station cabling) shall conform to accepted
industry and OEM standards with regards to size, color code,
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9
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and insulation. The pair twists of any pair shall not be
exactly the same as any other pair within any unit or sub-unit
of cables that are bundled in twenty-five (25) pairs or less.
The absence of specifications regarding details shall imply
that best general industry practices shall prevail and that
first quality material and workmanship shall be provided.
Certification Standards, (i.e., EIA, CCITT, FIPPS, and NFPA)
shall prevail.

Some areas of this Facility may be considered “plenum”. All
wire and cable used in support of the installation in those
areas (if any) shall be in compliance with national and local
codes pertaining to plenum environments. It is the
responsibility of the Contractor to review the VA’s cable and
wire requirements with the COTR and the IRM prior to
installation to confirm the type of environment present at
each location.

The Contractor shall provide outside and inside plant cables
that furnishes the number of cable pairs required in
accordance with the System requirements described herein. The
Contractor shall fully coordinate and obtain approval of the
design with the OEM, COTR and the IRM prior to installation.
All metallic cable sheaths, etc. shall be grounded by the
Contractor (i.e.: risers, underground, station wiring, etc.)
as described herein.

IT temporary cable and wire pairs are used, they shall be
installed so as to not present a pedestrian safety hazard and
the Contractor shall be responsible for all work associated
with the temporary installation and for their removal when no
longer necessary. Temporary cable installations are not
required to meet Industry Standards; but, must be reviewed and
approved by the COTR and the IRM prior to installation.
Conductors shall be cabled to provide protection against
induction in voice and data circuits. Crosstalk attenuation
within the System shall be in excess of -80 dB throughout the
frequency ranges specified.

The System”s cables shall be labeled on each end and been
fully tested and certified in writing by the Contractor to the
COTR before proof of performance testing can be conducted. The
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as-installed drawings shall identify each cable as labeled,
used cable, and bad cable pairs. Minimum test requirements are
for impedance compliance, inductance, capacitance, signal
level compliance, opens, shorts, cross talk, noise, and
distortion, and split pairs on all cables in the frequency
ranges specified. The tests required for data cable must be
made to guarantee the operation of this cable at not less than
10 mega (m) Hertz (Hz) full bandwidth, fully channel loaded
and a Bit Error Rate of a minimum of 10-6 at the maximum rate
of speed. All cable installation and test records shall be
made available at acceptance testing by the COTR or Contractor
and thereafter maintained in the Facility’s Telephone Switch
Room. All changes (used pair, failed pair, etc.) shall be
posted in these records as the change occurs.

11) The Contractor shall coordinate with the COTR and the IRM to
provide all cable pairs/circuits from the Facility Telephone
Switch Room and establish circuits throughout the Facility for
all voice, data, computer alarm (except fire alarm), private
maintenance line, and any low voltage circuits as described
herein.

12) The Contractor shall provide proper test equipment to
guarantee that cable pairs meet each OEM’s standard
transmission requirements, and guarantee the cable will carry
data transmissions at the required speeds, frequencies, and
fully loaded bandwidth.

b. Backbone and Trunk Cables:

1) The Contractor shall identify, in the technical submittal, the
voice and data connecting arrangements required by the COTR
for interconnection of the System to the commercial telephone
and FTS networks. The Contractor shall provide all required
voice and data connecting arrangements.

2) The Contractor shall be responsible for compatibility of the
proposed TCs numbering scheme with the numbering plan for the
FTS, DID, local stations, and the North American Numbering
Plan. The Contractor shall consult with the VA and the LEC
regarding the FTS and North American Numbering plan to be
implemented for the Facility to ensure system compatibility.
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All submitted equipment shall meet or exceed standards, rules,
and regulations of the Federal Communications Commission (FCC)
and shall be capable of operating without outboard or “extra”
devices. The Contractor shall identify the FCC registration
number of the System equipment, EPBX, and proposed CSU (if
known) in the technical submittal.

Provide one (1) 200 pair Bell-Core ARAM cable from the

Telephone Switch Room in Building #1 to the Main Distribution

Frame (MDF) in the Research Office Building. This cable shall

support the transmission of data information over twisted pair

cable. The cable shall be tested and terminated on Contractor
provided lightning protectors. The cable shall be labeled,
terminated, and separated from the other cables in the MDF and

Telephone Switch Room CCS. This requirement shall be fully

coordinated and approved by the Facility Chief, and the COTR

prior to installation. The cabling requirements of this
paragraph are in addition to the requirements specified In the

System Design Plan identified herein.

Fiber Optics-Backbone:

a) A complete fiber optic cable distribution system shall be
provided as a part of the System. The Contractor shall
provide fiber optic cables that meet the minimum bandwidth
requirements for ETHERNET, FDDI, ATM, and Frame Relay
services. This fiber optic cables shall be a 50/125 micron
multi-mode, containing a minimum of 48 strands of fiber,
unless otherwise specified, and shall not exceed a distance
of 2,000 Meters (M), or 6,560 feet (ft.) in a single run.
Loose tube cable, which separates the individual fibers
from the environment, shall be installed for all outdoor
runs or for any area which includes an outdoor run. Tight
buffered fiber cable shall be used for indoor runs. The
multimode Fibers shall be terminated and secured at both
ends in “ST” type female stainless steel connectors
installed in an appropriate patch or adaptor panel with a
cable management system. A 610 mm (2 ft.) cable loop
(minimum) shall be provided at each end to allow for future

movement.
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b) In addition, a 24 strand (minimum), 8.3/125 micron single
mode fiber optic cable shall be provided. Single mode
fibers shall be terminated and secured at both ends with
“ST” type female stainless steel connectors installed in an
appropriate patch or adaptor panel. The panel shall be
provided with a cable management system. A 610 mm (2 ft.)
cable loop (minimum) shall be provided at each end to allow

for future movement.

c. Riser Cables:

1

2)

3)

4)

5)

6)

All communication riser cables shall be listed as being
suitable for the purpose and marked accordingly per Articles
517, 700, and 800 of the NEC.

All voice communication riser cables shall be Unshielded
Twisted Pair (UTP), minimum 24 American Wire Gauge (AWG)
solid, thermoplastic insulated conductors. They shall be
enclosed with a thermoplastic outer jacket.

The Contractor shall provide and install inside riser cables
to insure full service to all voice cable pairs identified in
each TC.

The complete riser cabling system shall be labeled and tested
as described herein.

The Contractor shall provide a fiber optic cable that meets
the minimum bandwidth requirements for ETHERNET, FDDI, ATM,
and Frame Relay services. This fiber optic cable shall be a
50/125 micron multi-mode, containing a minimum of 24 strands
of fiber, unless otherwise specified, and shall not exceed a
distance of 2,000 Meters (M), or 6,560 feet (ft.) in a single
run. Tight buffered fiber cable shall be used for indoor runs.
The multimode fibers shall be terminated and secured at both
ends in “ST” type female stainless steel connectors installed
in an appropriate patch or adaptor panel with a cable
management system. A 610 mm (2 ft.) cable loop (minimum) shall
be provided at each end to allow for future movement.

In addition, a 12 strand (minimum), 8.3/125 micron single mode
fiber optic cable shall be provided. Single mode fibers shall
be terminated and secured at both ends with “ST” type female
stainless steel connectors installed in an appropriate patch
or adaptor panel. The panel shall be provided with a cable
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management system. A 610 mm (2 ft.) cable loop (minimum) shall
be provided at each end to allow for future movement.

In the TC’s, and MDF Room, all fiber optic cables shall be
installed in rack mounted (Contractor provided and installed
rack), fiber optic patch panel in accordance with industry
standards. Female "ST" connectors shall be provided and
installed on the appropriate panel for termination of each
strand.

The Contractor shall test each fiber optic strand. Cable
transmission performance specifications shall be in accordance
with EIA/TIA standards. Attenuation shall be measured in
accordance with fiber optic test procedures EIA/TIA-568.
Information transmission capacity shall be measured in
accordance with EIA/TIA 568. The written results shall be
provided to the COTR for review and approval.

d. Horizontal and Station Cable:

A Four (4) pair UTP 24 AWG station wiring cable shall be
installed from each of the four TCO jacks to the TC and shall
be Category 6 (250 mega-Hertz [MHz] or above). At the jack
location, terminate all four pair on the RJ-45 jack. At the
telecommunication closet, all four pair shall be terminated on
a modular patch panel port. Each cable shall be terminated on
separate racks (i.e. 1-4.

e. Telecommunication Outlets (TCO), Jacks: All TCO’s shall have a

minimum of four (4) RJ-45 type jacks.

)

2)

Specific Subsystem Requirements: The System shall consist, as a
minimum, of the following independent sub-systems to comprise a
complete and functional voice and digital telecommunications cabling
system: “Main” (MDF), “riser” TC’s; “backbone” cabling (BC) system;
cabling systems, and TCO’s with a minimum of four (4) RJ-45 jacks,
and patch cords.

a. Cross-connect Systems (CCS):

The CCS shall be selected based on the following criteria:
requires the use of a single tool, has the fewest amount of
parts, and requires the least amount of assembly or projected
trouble shooting time during the life of the system.

The CCS system used at the MDF and each TC shall force cross-
connect cable slack management through adherence to the OEM’s
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installation methods, provided cable management systems, and

as described herein, so that moves, adds, and changes can be

administered easily and cost effectively.

Copper Cables: The MDF, and TC shall contain a copper CCS

sized to support the System TCO’s and connections served by

each individual TC and as shown on the drawings. The System
layout shall allow for a minimum of 50% anticipated growth.

Additionally, each CCS must provide maximum Flexibility, while

maintaining performance, in order to meet system-changing

requirements that are likely to occur throughout its useful
life.

Fiber Optic Cables:

a) The MDF and each TC shall contain a fiber CCS sized to
support the System TCO’s and connections served by each
individual TC and as shown on the drawings. The System
layout shall allow for a minimum of 50% anticipated growth.

b) Each fiber CCS must provide maximum Fflexibility and cable
management while maintaining performance in order to meet
changing requirements that are likely to occur throughout
the expected life of the system. All fiber optic cable
slack shall be stored in protective enclosures.

The Contractor shall not ‘““cross-connect” the copper or Ffiber

optic cabling systems and subsystems even though appropriate

“patch” cords are to be provided for each “patch”, “punch”, or

“breakout” panel. In addition, the Contractor shall not

provide active electronic distribution or interface equipment

as a part of the System.

Grounding: Proper grounding and bonding shall be provided for

each TC and all internal equipment. Reference shall be made to

proper codes and standards, such that all grounding systems
must comply with all applicable National, Regional, and Local

Building and Electrical codes. The most stringent code of

these governing bodies shall apply.

a) IT local grounding codes do not exist for the System
location, then at a minimum, a #6 American Wire Gauge (AWG)
stranded copper wire, or equivalent copper braid, shall be
connected to a separate earth grounding system for each TC
(the looping of TC”’s in a general location is allowed as
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long as the specifications contained herein are met). Under
no circumstance shall the AC neutral be used for this
ground. See PART 3 — EXECUTION for specific grounding
instructions.

b) Each copper UTP or STP cable that enters a TC from the
outside of a building (regardless if the cable is installed
underground or aerial) shall be provided with a lightning
surge protector and grounded and to earth ground at each
cable’s entry point in and out of the MTC and each IMTC.

b. Voice (or Telephone) Cable Cross-Connection Subsystem:

)

2)

3)

4)

Insulation Displacement Connection (IDC) hardware shall be
used to terminate backbone and riser copper cables.
Termination options shall include the following for a Category
6 Cabling System: IDC termination of cross-connection wire(s),
IDC patch cord connector to IDC patch cord connector, and
hybrid modular cord to IDC patch cord connector shall be the
minimum provided.

Additionally, copper cabling shall be installed from I1DC
hardware to modular patch panels. The CCS will make the best
use of real estate while still following the OEM design and
installation guidelines, and meeting the specifications
described herein.

For ease of maintenance purposes, all terminations shall be
accessible without the need for disassembly of the IDC wafer.
IDC wafers shall be removable from their mounts to facilitate
testing on either side of the connector. Designation strips or
labels shall be removable to allow for inspection of the
terminations. The maximum number of terminations on a wall or
on a rack frame or panel shall comply with the OEM
recommendations and guidelines, and as described herein. A
cable management system shall be provided as a part of the
IDC.

IDC connectors shall be capable of supporting cable re-
terminations without damaging the connector and shall support
a minimum of 200 (telephone equipment standard compliant) IDC
insertions or withdrawals on either side of the connector

panel.
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5) A non-impact termination method using a full-cycle terminating
tool having both a tactile and an audible feedback to indicate
proper termination is required. For personnel safety and ease
of use in day to day administration, high impact installation
tools shall not be used.

6) All system “inputs” from the EPBX, FTS, Local Telephone
System, or diverse routed voice distribution systems shall
appear on the “left” side of the IDC (110A blocks with RJ45
connections are acceptable alternates to the IDC) of the MCCS.

7) All system “outputs” from the MCCS to the voice backbone cable
distribution system shall appear on the “right” side of the
same IDC (or 110A blocks) of the MCCS.

8) The splitting of pairs within cables between different jacks
or connections shall not be allowed.

9) Two spools of single pair telephone cross connecting wire
shall be provided.

c. Fiber optic Cross-Connection Subsystems: Each TC shall be
provided with a rack mounted patch or distribution panel that is
installed inside a lockable cabinet or “breakout enclosure” that
accommodates a minimum of the specified fiber counts (these
counts shall not be included the 50% spare requirement). Two
strands of the single mode fibers shall be designhated for
educational analog video applications. A cable management system
shall be provided for each panel.

1) The panel(s) shall contain a minimum of 24 female “ST”
adaptors. All patch panel sides, including the front and back,
shall be protected by a cabinet or enclosure.

2) The panel(s) shall conform to EIA dimensions and be suitable
for installation in standard racks, cabinets, and enclosures.
The panels shall provide for system grounding (where no
dielectric cables are used).

3) The patch panel with the highest OEM approved density of fiber
“ST” termination’s (maximum of 72 each), while maintaining a
high level of manageability, shall be selected. Duplex patch
cables, with proper “ST” connectors installed on each end
shall be provided for each pair of fiber optic cable “ST”
connectors.
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a) All System “inputs” from interface equipment or
distribution systems shall appear on the “top” row of
connectors of the appropriate patch panel.

b) All System “outputs” or backbone cable connections shall
appear on the “bottom” row of connectors of the same patch
panel.

In order to achieve a high level of reliability that

approximates that of an OEM connector, field installable

connectors shall have an OEM specified physical contact
polish. Every fiber cable shall be terminated with the
appropriate connector, and tested to ensure compliance to OEM
and specifications outlines herein. A “ST” male terminating

“cap” shall be provided for each “ST” female connector.

d. Distribution Cable Systems / Backbone Cable System (BC) (Common

to

Inter-buildings): The backbone cable system extends service

between buildings on a campus. The media(copper and Fiber optic)

used in the BC system shall be designed according to the system

requirements, OEM standards and guidelines, and as described

herein. A multi-pair copper for voice and separate multiple

strand fiber optic backbone cables shall be provided as a part of

the BC distribution system.

)

2)

3)

4)

5)

COMMUNICATIONS

All outside copper cable shall be minimum of 22 AWG solid
conductors, solid PVC insulation, and gel-filled core (flexgel
- waterproof Rural Electric Association (REA) LISTED PE 39
CODE) between the outer armor or jacket and inner conductors’
protective lining.

The copper cable system shall be configured as a “Star”
Topology with dedicated cables to the MDF.

All voice system “inputs” to the MDF via the BC distribution
system shall appear on the “left” side of IDC (minimum 110
blocks) punch terminals of the TC.

All voice system “outputs” or distribution cables shall appear
on the “right” side of the same IDC (minimum 110 blocks) of
the TC.

All data system “inputs” to the MDF via the BC distribution
system shall appear on the “top” row of jacks of the
appropriate patch panel of the TC.
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6) All data system “outputs™ or distribution cables shall appear
on the “bottom” row of jacks in the same patch panel of the
IMCCS.

Distribution (Common to Intra-Building) Cabling Systems (DC): The

intra-building trunk cabling system provides for connection

between the MDF and each Riser TC’s provided vertical cross-
connecting system (VCCS) within a building. The media (copper,

Ffiber optic) used in the intra-building backbone cabling system

shall be designhed according to the system requirements, OEM

standards and guidelines, and as described herein. A multi-pair
copper for voice and a separate multiple strand fiber optic trunk
system shall be provided as a part of the System.

1) UTP multi-pair trunk cable(s) shall be used in the voice
trunk-line-cabling systems.

2) The fiber optic trunk line system shall be configured as a
Star Topology with separate dedicated fibers between the MDF
and each TC. The System shall be sized to meet the System
requirements with an expansion capability of 50% provided.

3) All trunk lines shall be identified with permanent labels at
both ends. Labels will indicate system, floor, closet, and
zone. The label designations shall match those used for cross-
connects and patch panels.

Each TC shall be provided with a separate Vertical Cross-Connect

System (VCCS) and Horizontal Cross-Connect System (HCCS) located

within the TC. The TC shall interconnect and interface the riser

(vertical) trunk line cables with the horizontal (or station)

sub-trunk line cables. The media (copper, fiber optic) used in

the CCS system shall be designhed according to the System
requirements, OEM standards and guidelines, and as described
herein. A multi-pair copper for voice and data and separate

multiple strand fiber optic CCS system shall be provided as a

part of the System.

1) The Contractor shall not “cross-connect” the VCCS or HCCS
cabling systems even though appropriate patch cords are
provided for each “patch”, “punch”, or “breakout” panel. Also,
the Contractor shall not provide active interface or
distribution electronic equipment as a part of the System.
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Horizontal (or Station) Cabling (HC): The HC distribution cabling
systems connects the distribution field of the voice and data
HCCS, in a “Star” Topology, to each TCO or connector and as shown
on the drawings.

1) Horizontal cables shall consist of insulated,4-pair Category 6
UTP conductors that are rated for telecommunications service
(voice and data systems).

2) The horizontal cable length to the farthest system outlet
shall be limited to a maximum of 90M (or 295 ft). These
maximum lengths must be de-rated, adjusted and reduced to
include cross-connection and distribution system losses.
Additional TC(s) shall be provided on large floor areas of
buildings to limit the horizontal distribution to a maximum of
90M (or 295 ft).

3) The splitting of pairs within a cable between different jacks
shall not be permitted.

4) The installation of the HC shall conform to appropriate OEM
recommendations and standards outlined herein. This
requirement will insure adequate protection for Electro-
Magnetic Interference (EMI) sources.

5) A system design where “looping” the HC distribution cables
from room to room shall not be permitted.

System Telecommunication Outlets (TCO): The System shall be

capable of receiving the specified telephone (or voice) and data

signals acquired from the LEC, FTS contracted carrier and
computer system and shall process and distribute them to the
designated TCO’s and as shown on the drawings.

1) Each standard TCO shall consist of four modular RJ45 jacks.
Each TCO with appropriate jacks installed shall be provided by
the Contractor in each designated location and as shown on the
drawings.

2) The modular RJ45 jack shall be able to accept and operate with
smaller modular RJ11 plugs while providing proper connection
and not damaging the modular jack. The OEM shall warrant all
modular RJ45 jacks iIn such a manner to be usable for modular
RJ11 plugs.

3) The Contractor shall connect each TCO modular RJ45 jack to a
separate port on the HCCS “patch panel” in each associated
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relay rack. The Contractor is not to “cross-connect” VCCS and
HCCS data distribution cables or provides active electronic
data distribution equipment as a part of the System.

A non-impact termination method, using either a stuffer cap
with installation tool or full-cycle terminating tool having
both tactile and audible feedback to indicate proper
termination shall be used. High impact installation tools
shall not be used.

Each terminated conductor end shall be properly trimmed to
assure a minimum clearance of 6.35 mm (0.250 in) clearance
between the conductors of adjacent modules.

The RJ45 jack shall be modular in construction that will
accept and operate with a modular UTP and STP RJ45 connector

and its pin assignments.

B. System Performance:

1. At a minimum, the System shall be able to support the following

voice and data operations for Category 6 Certified

Telecommunication.

2. At a minimum the System shall support the following operating

parameters:

a. EPBX connection:

)
2)
3)
4)
5)

System speed: 1.0 gBps per second, minimum.

Impedance: 600 Ohms.

Cross Modulation: -60 decibel (dB).

Hum Modulation: -55 Db.

System data error: 10 to the -10 Bps, minimum loss measured at

the frame output with reference Zero (0) decibel measured

(dBm) at 1,000 Hertz (Hz) applied to the frame input.

a) Trunk to station: 1.5 dB, maximum.

b) Station to station: 3.0 dB, maximum.

c) Internal switch crosstalk: -60 dB when a signal of + 10
decibel measured (dBm), 500-2,500 Hz range is applied to
the primary path.

d) Idle channel noise: 25 dBm “C” or 3.0 dBm “0” above
reference (terminated) ground noise, whichever iIs greater.

e) Traffic Grade of Service for Voice and Data:

(1) A minimum grade of service of P-01 with an average
traffic load of 7.0 CCS per station per hour and a traffic
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overload in the data circuits will not interfere with, or
degrade, the voice service.

(2) Average CCS per voice station: The average CCS capacity
per voice station shall be maintained at 7.0 CCS when the
EPBX is expanded up to the projected maximum growth as
stated herein.

b. Telecommunications Outlet (TCO):

1) Voice:

a) Isolation (outlet-outlet): 24 dB.

b) Impedance: 600 Ohms, balanced (BAL).

c) Signal Level: O decibel per mili-Volt (dBmV) + 0.1 dBmV.

d) System speed: 100 mBps, minimum.

e) System data error: 10 to the -6 Bps, minimum.
2) Data:

a) Isolation (outlet-outlet): 24 dB.

b) Impedance: 600 Ohms, BAL.

c) Signal Level: 0 dBmV + 0.1 dBmV.

d) System speed: 120 mBps, minimum.

e) System data error: 10 to the -8 Bps, minimum.
3) Fiber optic:

a) Isolation (outlet-outlet): 36 dB.

b) Signal Level: 0 dBmV + 0.1 dBmV.

c) System speed: 540 mBps, minimum.

d) System data error: 10 to the -6 BPS, minimum.

C. General:

1. All equipment to be supplied under this specification shall be new
and the current model of a standard product of an OEM or record. An
OEM of record shall be defined as a company whose main occupation is
the manufacture for sale of the items of equipment supplied and
which:

a. Maintains a stock of replacement parts for the item submitted.

b. Maintains engineering drawings, specifications, and operating
manuals for the items submitted.

c. Has published and distributed descriptive literature and
equipment specifications on the items of equipment submitted at
least 30 days prior to the Invitation for Bid.

2. All interconnecting twisted pair, fiber-optic or coaxial cables
shall be terminated on patch panels, punch blocks, or distribution
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taps. The Contractor shall not leave unused or spare twisted pair
wire, Fiber-optic, or coaxial cable unterminated, unconnected, loose
or unsecured.

3. Color code all distribution wiring to conform to the Telephone
Industry standard, EIA/TIA, and this document, whichever is the more
stringent. At a minimum, all equipment, cable duct and/or conduit,
enclosures, wiring, terminals, and cables shall be clearly and
permanently labeled according to and using the provided record
drawings, to facilitate installation and maintenance.

4. Plug-in connectors shall be provided to connect all equipment,
except coaxial cables and interface points. Coaxial cable
distribution points and RF transmission lines shall use coaxial
cable connections recommended by the cable OEM and approved by the
System OEM. Base- band cable systems shall utilize barrier terminal
screw type connectors, at a minimum. Crimp type connectors installed
with a ratchet type installation tool are and acceptable alternate
as long as the cable dress, pairs, shielding, grounding, and
connections and labeling are provided the same as the barrier
terminal strip connectors. Tape of any type, wire nuts, or solder
type connections are unacceptable and will not be approved.

5. All equipment faceplates utilized in the System shall be stainless
steel, anodized aluminum, or UL approved cycolac plastic for the
areas where provided.

6. Noise filters and surge protectors shall be provided for each
equipment interface cabinet, switch equipment cabinet, control
console, local, and remote active equipment locations to ensure
protection from input primary AC power surges and noise glitches are
not induced into low Voltage data circuits.

2.2 DISTRIBUTION EQUIPMENT AND SYSTEMS
A. Telecommunication Outlet (TCO):

1. The standard TCO shall consist of four multipin jacks mounted in a
steel outlet box. A separate 100mm (4in.) x 100mm (4in.) x 63mm
(2.5in.) steel outlet box with a labeled stainless steel faceplate
or approved alternate.

2. All multipin connections shall be RJ-45/11 compatible female types.

3. The TCO shall be fed from the appropriate TC located in a manner to
provide a uniform and balanced distribution system.
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4. Interface of the data multipin jacks to appropriate patch panels (or
approved “punch down” blocks) in the associated TC, is the
responsibility of the Contractor. The Contractor shall not extend
data cables from the RTCs to data terminal equipment or install data
terminal equipment.

Distribution Cables: Each cable shall meet or exceed the following

specifications for the specific type of cable. Each cable reel shall be

sweep tested and certified by the OEM by tags affixed to each reel. The

Contractor shall turn over all sweep tags to the COTR or PM.

Additionally, the Contractor shall provide a 610 mm (2 ft.) sample of

each provided cable, to the COTR and receive approval before

installation. Cables installed in any outside location (i.e. above
ground, underground in conduit, ducts, pathways, etc.) shall be filled
with a waterproofing compound between outside jacket (not immediately
touching any provided armor) and inter conductors to seal punctures in
the jacket and protect the conductors from moisture.

1. Telephone/Data:

a. The System cable shall be provided by the Contractor to meet the
minimum system requirements of Category 6 service. The cable
shall interconnect each part of the system. The cable shall be
completely survivable iIn areas where it is installed.

b. Technical Characteristics:

Length A§ required, in (1,000 ft.) reels
minimum

Cable Data grade Category 6

Connectors RJ-45

Size 24 AWG, minimum, Inside

Color coding Required, telephone industry standard

Bend radius 10X the cable outside diameter

Impedance 100 Ohms + 15%, BAL

Attenuation

Frequency in mHz dB per 305 M (1,000ft.), maximum

0.7 5.2

1.0 6.5

4.0 14.0

8.0 19.0

16.0 26.0
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20.0 29.0
25.0 33.0
31.0 36.0
62.0 52.0
100.0 68.0

2. Fiber Optic:
a. Multimode Fiber:

1) The multimode fiber optic cable shall be a dual window type
installed in innerduct and conduit for all system locations. A
load-bearing support braid shall surround the inner tube for
strength during cable installation.

2) Technical Characteristics:

Bend radius 6.0, minimum

Outer jacket, As required
FIBER DIAMETER 50 MICRONS
Cladding 125 microns
Attenuation
850 nM 3.5 dB per kM, maximum
1,300 nM 1.5 dB per kM, maximum
Bandwidth
850 nM 700 mHz, minimum
1,300 nM 500 mHz, minimum
Connectors Stainless steel

b. Single Mode Fiber: 10 Gbps
1) The single mode fiber optic cable shall be a dual window type
installed in innerduct and conduit for all system locations. A
load-bearing support braid shall surround the inner tube for
strength during cable installation.
2) Technical Characteristics:

Bend radius 100 mm (4 in.) minimum
Outer jacket PVC

Fiber diameter 8.7 microns

Cladding 125 microns
Attenuation at 850 nM 1.0 dBm per km
Connectors Stainless Steel
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C. Outlet Connection Cables:
1. Telephone: Patch Cords
a. The Contractor shall provide a connection cable for each
telephone TCO jack in the System with 10% spares. The telephone
connection cable shall connect the telephone instrument to the
TCO telephone jack. The Contractor shall not provide telephone
instrument(s) or equipment.
b. Technical Characteristics:

Length 1.8M (6Ft.), minimum

Cable Data Grade Category 6

Connector RJ-45 compatible male on each end
Size 24 AWG, minimum

Color coding Yellow

2. Data:

a. The Contractor shall provide a connection cable for each TCO data
jJack in the system with 10% spares. The data connection cable
shall connect a data instrument to the TCO data jack. The
Contractor shall not provide data terminal(s)/equipment.

b. Technical Characteristics:

Length 1.8M (6 ft.), minimum
Cable Data grade Category 6
Connector RJ-45 male on each end

Blue
24 AWG, minimum

Color coding

Size

3. Modular (RJ-45): The connectors shall be commercial types for voice
and high speed data transmission applications. The connector shall
be compatible with telephone instruments, computer terminals, and
other type devices requiring linking through the modular
telecommunications outlet to the System. The connector shall be
compatible with UTP and STP cables.

a. Technical Characteristics:

Type Number of Pins

RJ-45 Eight

Dielectric Surge

Voltage 1,000V RMS, 60 Hz @ one minute,
minimum
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Current 2.2A RMS @ 30 Minutes or 7.0A RMS @
5.0 seconds

Leakage 100 pA, maximum

Connectability

Initial contact 20 mili-Ohms, maximum

resistance

Insulation displacement 10 mili-Ohms, maximum

Interface Must interface with modular jacks from
a variety of OEMs. RJ-11/45 plugs
shall provide connection when used in
RJ-45 jacks.

Durability 200 insertions/withdrawals, minimum

D. Distribution Frames:

1. All cable distribution closets and MDFs shall be wired in accordance
with industry standards and shall employ "latest state-of-the-art"
modular cross-connect devices. The MDF/telephone closet riser cable
shall be sized to satisfy all voice requirements plus not less than
50% spare (growth) capacity in each telephone closet which includes
a fiber optic backbone. The MDF/telephone closet riser cable shall
be sized to satisfy all voice and data requirements plus not less
than 50% spare (growth) capacity in each telephone closet which does
not include a fiber optic backbone.

2. The MDF and all intermediate distribution frames shall be connected
to the telecommunication system ground.

2.3 TELECOMMUNCATIONS CLOSET REQUIREMENTS
Refer to VA Handbook H-088C3, Telephone System Requirements, for specific
TC guidelines for size, power input, security, and backboard mounting
requirements. It is the Contractors responsibility to ensure TC
compliance with the System Requirements.
2.4 ENVIRONMENTAL REQUIREMENTS
Technical submittals shall identify the environmental specifications for
housing the system. These environmental specifications shall identify the
requirements for initial and expanded system configurations for:
A. Floor loading for batteries and cabinets.
B. Minimum floor space and ceiling heights.
C. Minimum size of doors for equipment passage.
D. Power requirements: The bidders shall provide the specific voltage,
amperage, phases, and quantities of circuits required.
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E. Ailr conditioning, heating, and humidity requirements. The bidder shall
identify the ambient temperature and relative humidity operating ranges
required preventing equipment damage.

F. Ailr conditioning requirements (expressed in BTU per hour, based on
adequate dissipation of generated heat to maintain required room and
equipment standards).

G. Proposed floor plan based on the expanded system configuration of the
bidder®s proposed EPBX for this Facility.

H. Conduit size requirement (between equipment room and console room).

2.5 INSTALLATION KIT
The kit shall be provided that, at a minimum, includes all connectors and
terminals, labeling systems, lugs, punch blocks or wire wrap terminals,
heat shrink tubing, cable ties, hangers, clamps, bolts, conduit, cable
duct, and/or cable tray, etc., required to accomplish a neat and secure
installation. Turn over to the COTR all unused and partially opened
installation kit boxes, coaxial, fiber optic, and twisted pair cable
reels, conduit, cable tray, and/or cable duct bundles, wire rolls,
physical installation hardware. The following are the minimum required
installation sub-kits:

A. System Grounding:

1. The grounding kit shall include all cable and installation hardware
required. All equipment shall be connected to earth ground via
internal building wiring, according to the NEC.

2. This includes, but is not limited to:

a. Coaxial Cable Shields.
. Control Cable Shields.
. Data & Voice Cable Shields.
. Equipment Racks.

b

c

d

e. Equipment Cabinets.

f. Conduits.

g- Duct.

h. Cable Trays.

B. Wire and Cable: The wire and cable kit shall include all connectors and
terminals, lugs, punch blocks, wire wrap strips, heat shrink tubing,
tie wraps, hangers, clamps, labels etc., required to accomplish a neat
and orderly installation.

C. Conduit, Cable Duct, and Cable Tray: The kit shall include all conduit,

duct, trays, junction boxes, back boxes, cover plates, feed through
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nipples, hangers, clamps, other hardware required to accomplish a neat
and secure conduit, cable duct, and/or cable tray installation in
accordance with the NEC and this document.

Equipment Interface: The equipment kit shall include any item or
quantity of equipment, cable, mounting hardware and materials needed to
interface the systems with the identified sub-system(s) according to
the OEM requirements and this document.

Labels: The labeling kit shall include any item or quantity of labels,
tools, stencils, and materials needed to completely and correctly label
each subsystem according to the OEM requirements, as-installed
drawings, and this document.

Documentation: The documentation kit shall include any item or
quantity of items, computer discs, as installed drawings, equipment,
maintenance, and operation manuals, and OEM materials needed to
completely and correctly provide the system documentation as required
by this document and explained herein.

PART 3 - EXECUTION
3.1 INSTALLATION

A

B.

Product Delivery, Storage and Handling:

1. Delivery: Deliver materials to the job site in OEM®"s original
unopened containers, clearly labeled with the OEM"s name and
equipment catalog numbers, model and serial identification numbers.
The COTR may inventory the cable, patch panels, and related
equipment.

2. Storage and Handling: Store and protect equipment In a manner, which
will preclude damage as directed by the COTR.

System Installation:

1. After the contract’s been awarded, and within the time period
specified in the contract, the Contractor shall deliver the total
system in a manner that fully complies with the requirements of this
specification. The Contractor shall make no substitutions or changes
in the System without written approval from the COTR and PM.

2. The Contractor shall install all equipment and systems in a manner
that complies with accepted industry standards of good practice, OEM
instructions, the requirements of this specification, and in a
manner which does not constitute a safety hazard. The Contractor
shall insure that all installation personnel understands and
complies with all the requirements of this specification.
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The Contractor shall install suitable filters, traps, directional
couplers, splitters, TC’s, and pads for minimizing interference and
for balancing the System. Items used for balancing and minimizing
interference shall be able to pass telephone and data signhals iIn the
frequency bands selected, in the direction specified, with low loss,
and high isolation, and with minimal delay of specified frequencies
and signals. The Contractor shall provide all equipment necessary to
meet the requirements of Paragraph 2.1.C and the System performance
standards.

All passive equipment shall be connected according to the OEM"s
specifications to insure future correct termination, isolation,
impedance match, and signal level balance at each telephone/data
outlet.

Where TCOs are installed adjacent to each other, install one outlet
for each instrument.

All lines shall be terminated in a suitable manner to facilitate
future expansion of the System.

All vertical and horizontal copper and fiber optic cables shall be
terminated so any future changes only requires modifications of the
existing EPBX or signal closet equipment only.

Equipment installed outdoors shall be weatherproof or installed in
weatherproof enclosures with hinged doors and locks with two keys.
Equipment installed indoors shall be installed in metal cabinets
with hinged doors and locks with two keys.

C. Conduit and Signal Ducts:

1.

Conduit:

a. The Contractor shall employ the latest installation practices and
materials. The Contractor shall provide conduit, junction boxes,
connectors, sleeves, weatherheads, pitch pockets, and associated
sealing materials not specifically identified in this document as
GFE. Conduit penetrations of walls, ceilings, floors,
interstitial space, fire barriers, etc., shall be sleeved and
sealed. The minimum conduit size shall be 19 mm (374 in.).

b. When metal, plastic covered, etc., flexible cable protective
armor or systems are specifically authorized to be provided for
use iIn the System, their installation guidelines and standards
shall be as specified herein, Section 27 05 33, RACEWAYS AND
BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC.
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c. When innerduct” flexible cable protective systems is
specifically authorized to be provided for use in the System,
it’s installation guidelines and standards shall be as the
specified herein, Section 27 05 33, RACEWAYS AND BOXES FOR
COMMUNICATIONS SYSTEMS, and the NEC.

d. Conduit (including GFE) Ffill shall not exceed 40%. Each conduit
end shall be equipped with a protective insulator or sleeve to
cover the conduit end, connection nut or clamp, to protect the
wire or cable during installation and remaining in the conduit.
Electrical power conduit shall be installed in accordance with
the NEC. AC power conduit shall be run separate from signal
conduit.

e. When metal, plastic covered, etc., Fflexible cable protective
armor or systems are specifically authorized to be provided for
use In the System, their installation guidelines and standards
shall be as specified herein, Section 27 05 33, RACEWAYS AND
BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC.

2. Signal Duct, Cable Duct, or Cable Tray:

a. The Contractor shall use existing signal duct, cable duct, and/or
cable tray, when identified and approved by the COTR.

b. Approved signal and/or cable duct shall be a minimum size of 100
mm X 100 mm (4 in. X 4 in.) inside diameter with removable tops
or sides, as appropriate. Protective sleeves, guides or barriers
are required on all sharp corners, openings, anchors, bolts or
screw ends, junction, interface and connection points.

c. Approved cable tray shall be fully covered, mechanically and
physically partitioned for multiple electronic circuits use, and
be UL certified and labeled for use with telecommunication
circuits and/or systems. The COTR shall approve width and height
dimensions.

D. Distribution System Signal Wires and Cables:

1. Wires and cables shall be provided in the same manner and use like
construction practices as Fire Protective and other Emergency
Systems that are identified and outlined in NFPA 101, Life Safety
Code, Chapters 7, 12, and/or 13, NFPA 70, National Electrical Code,
Chapter 7, Special Conditions. The wires and cables shall be able to
withstand adverse environmental conditions in their respective
location without deterioration. Wires and cables shall enter each
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equipment enclosure, console, cabinet or rack in such a manner that

all doors or access panels can be opened and closed without removal

or disruption of the cables.

a. Each wire and cable shall terminate on an item of equipment by
direct connection. Spare or unused wire and cable shall be
provided with appropriate connectors (female types) that are
installed in appropriate punch blocks, barrier strips, patch, or
bulkhead connector panels.

b. Fiber optic cables that are spare, unused or dark shall be
provided with Industry Standard “ST” type female adapters
installed in appropriate break out, patch, or bulkhead connector
panels provided in enclosure(s) and shall be protected from the
environment.

c. Coaxial cables that are spare, unused or dark shall be provided
with the cable OEM specified type female connectors installed in
appropriate break out, patch, or bulkhead connector panels
provided in enclosure(s) and shall be protected from the
environment.

d. All cable junctions and taps shall be accessible. Provide an 8” X
8”7 X 4” (minimum) junction box attached to the cable duct or
raceway for installation of distribution system passive
equipment. Ensure all equipment and tap junctions are accessible.

2. Routing and Interconnection:

a. Wires or cables between consoles, cabinets, racks and other
equipment shall be iIn an approved conduit, signal duct, cable
duct, or cable tray that is secured to building structure.

b. Wires and cables shall be insulated to prevent contact with
signal or current carrying conductors. Wires or cables used in
assembling consoles, panels, equipment cabinets and racks shall
be formed into harnesses that are bundled and tied. Harnessed
wires or cables shall be combed straight, formed and dressed in
either a vertical or horizontal relationship to equipment,
controls, components or terminations.

c. Harnesses with intertwined members are not acceptable. Each wire
or cable that breaks out from a harness for connection or
termination shall have been tied off at that harness or bundle

point, and be provided with a neatly formed service loop.
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d. Wires and cables shall be grouped and bundled according to
service (i.e.: data, security, AC, grounds, DC, control, etc.).
DC, control and signal cables may be included with any group.
Wires and cables shall be neatly formed and shall not change
position in the group throughout the conduit run. Wires and
cables in approved signal duct, conduit, cable ducts, or cable
trays shall be neatly formed, bundled, tied off in 600 mm to 900
mm (24 in. to 36 in.) lengths and shall not change position in
the group throughout the run. Concealed splices are not allowed.

e. Separate, organize, bundle, and route wires or cables to restrict
EMI, channel crosstalk, or feedback oscillation inside any
enclosure. Looking at any enclosure from the rear (wall mounted
enclosures, junction, pull or interface boxes from the front),
locate AC power, DC and speaker wires or cables on the left;
coaxial, control, microphone and line level audio and data wires
or cables, on the right. This installation shall be accomplished
with ties and/or fasteners that will not damage or distort the
wires or cables. Limit spacing between tied off points to a
maximum of 150 mm (6 inches).

. Do not pull wire or cable through any box, fitting or enclosure
where change of cable tray or signal or cable duct alignment or
direction occurs. Ensure the proper bend radius is maintained for
each wire or cable as specified by its OEM.

g- Employ temporary guides, sheaves, rollers, and other necessary
items to protect the wire or cable from excess tension or damage
from bending during installation. Abrasion to wire or cable
Jackets are not acceptable and will not be allowed. Replace all
cables whose jacket has been abraded. The discovery of any
abraded and/or damaged cables during the proof of performance
test shall be grounds for declaring the entire system
unacceptable and the termination of the proof of performance
test. Completely cover edges of wire or cable passing through
holes in chassis, cabinets or racks, enclosures, pull or junction
boxes, conduit, etc., with plastic or nylon grommeting.

h. Cable runs shall be splice free between conduit junction and
interface boxes and equipment locations.
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Cables shall be installed and fastened without causing sharp
bends or rubbing of the cables against sharp edges. Cables shall
be fastened with hardware that will not damage or distort them.
Cables shall be labeled with permanent labels at the terminals of
the electronic and passive equipment and at each junction point
in the System. The lettering on the cables shall correspond with
the lettering on the record diagrams.

Completely test all of the cables after installation and replace

any defective cables.

Wires or cables that are installed outside of buildings shall be

in conduit, secured to solid building structures. If specifically

approved, on a case by case basis, to be run outside of conduit,
the wires or cables shall be installed, as described herein. The

bundled wires or cables must: Be tied at not less than 460 mm (18

in.) intervals to a solid building structure; have ultra violet

protection and be totally waterproof (including all connections).

The laying of wires or cables directly on roof tops, ladders,

drooping down walls, walkways, floors, etc. is not allowed and

will not be approved.

Wires or cables installed outside of conduit, cable trays,

wireways, cable duct, etc.

1) Only when specifically authorized as described herein, will
wires or cables be identified and approved to be installed
outside of conduit. The wire or cable runs shall be UL rated
plenum and OEM certified for use in air plenums.

2) Wires and cables shall be hidden, protected, fastened and tied
at 600 mm (24 in.) intervals, maximum, as described herein to
building structure.

3) Closer wire or cable fastening intervals may be required to
prevents sagging, maintain clearance above suspended ceilings,
remove unsightly wiring and cabling from view and discourage
tampering and vandalism. Wire or cable runs, not provided in
conduit, that penetrate outside building walls, supporting
walls, and two hour Ffire barriers shall be sleeved and sealed
with an approved fire retardant sealant.

4) Wire or cable runs to system components installed in walls
(i.e.: volume attenuators, circuit controllers, signal, or
data outlets, etc.) may, when specifically authorized by the
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COTR, be fished through hollow spaces in walls and shall be
certified for use in air plenum areas.
n. Wires or cables installed in underground conduit, duct, etc.

1) Wires or cables installed in underground installations shall
be waterproofed by the inclusion of a water protective barrier
(i.e. gel, magma, etc.) or flooding compound between the
outside jacket and first shield. Each underground connection
shall be accessible in a manhole, recessed ground level
junction box, above ground pedestal, etc., and shall be
provided with appropriate waterproof connectors to match the
cable being installed. Once the System has been tested and
found to meet the System performance standards and accepted by
VA, the Contractor shall provide waterproof shrink tubing or
approved mastic to fully encompass each wire or cable
connection and overlay at least 150 mm (6 inches) above each
wire or cable jacket trim point.

2) It is not acceptable to connect waterproofed cable directly to
an inside CCS punch block or directly to an equipment
connection port. When an underground cable enters a building,
it shall be routed directly to the closest TC that has been
designated as the building’s IMTC. The Contractor shall
provide a “transition” splice or lightning protection (as
indicated on the drawings) in the TC where the “water proofed”
cable enters on one side and “dry” cable exits on the other
side. The “transition” splice shall be fully waterproof and be
capable of reentry for system servicing. Additionally, the
transition splice shall not allow the waterproofing compound
to migrate from the water proof cable to the dry cable.

3) Warning tape shall be continuously placed 300 mm (12 inches)
above buried conduit, cable, etc.

E. Outlet Boxes, Back Boxes, and Faceplates:

1. Outlet Boxes: Signal, power, interface, connection, distribution,
and junction boxes shall be provided as required by the system
design, on-site inspection, and review of the contract drawings.

2. Back Boxes: Back boxes shall be provided as directed by the OEM as
required by the approved system design, on-site inspection, and
review of the contract drawings.
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3. Face Plates (or Cover Plates): Faceplates shall be of a standard
type, stainless steel, anodized aluminum or UL approved cycolac
plastic construction and provided by the Contractor for each
identified system outlet location. Connectors and jacks appearing on
the faceplate shall be clearly and permanently marked.

F. Connectors: Circuits, transmission lines, and signal extensions shall
have continuity, correct connection and polarity. A uniform polarity
shall be maintained between all points in the system.

1. Wires:

a. Wire ends shall be neatly formed and where insulation has been
cut, heat shrink tubing shall be employed to secure the
insulation on each wire. Tape of any type is not acceptable.

b. Audio spade lugs shall be installed on each wire (including spare
or unused) end and connect to screw terminals of appropriate size
barrier strips. AC barrier strips shall be provided with a
protective cover to prevent accidental contact with wires
carrying live AC current. Punch blocks are approved for signal,
not AC wires. Wire Nut or ''Scotch Lock"™ connectors are not
acceptable for signal wire installation.

2. Cables: Each connector shall be designed for the specific size cable
being used and installed with the OEM"s approved installation tool.
Typical system cable connectors include; but, are not limited to:
Audio spade lug, punch block, wirewrap, etc.

G. AC Power: AC power wiring shall be run separately from signal cable.

H. Grounding:

1. General: The Contractor shall ground all Contractor Installed
Equipment and identified Government Furnished Equipment to eliminate
all shock hazards and to minimize, to the maximum extent possible,
all ground loops, common mode returns, noise pickup, crosstalk, etc.
The total ground resistance shall be 0.1 Ohm or less.

a. The Contractor shall install lightning arrestors and grounding in
accordance with the NFPA and this specification.

b. Gas protection devices shall be provided on all circuits and
cable pairs serving building distribution frames located in
buildings other than the building in which the any area served by
an unprotected distribution system (manhole, aerial, etc.). The
Contractor shall install the gas protection devices at the

nearest point of entrance in buildings where protection is
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required and on the same circuits on the MDF in the telephone
switch room.

Cc. Under no conditions shall the AC neutral, either in a power panel
or in a receptacle outlet, be used for system control, subcarrier
or audio reference ground.

d. The use of conduit, signal duct or cable trays as system or
electrical ground is not acceptable and will not be permitted.
These items may be used only for the dissipation of internally
generated static charges (not to be confused with externally
generated lightning) that may applied or generated outside the
mechanical and/or physical confines of the System to earth
ground. The discovery of improper system grounding shall be
grounds to declare the System unacceptable and the termination of
all system acceptance testing.

2. Cabinet Buss: A common ground buss of at least #10 AWG solid copper
wire shall extend throughout each equipment cabinet and be connected
to the system ground. Provide a separate isolated ground connection
from each equipment cabinet ground buss to the system ground. Do not
tie equipment ground busses together.

3. Equipment: Equipment shall be bonded to the cabinet bus with copper
braid equivalent to at least #6 AWG. Self grounding equipment
enclosures, racks or cabinets, that provide OEM certified functional
ground connections through physical contact with installed
equipment, are acceptable alternates.

4. Cable Shields: Cable shields shall be bonded to the cabinet ground
buss with #6 AWG minimum stranded copper wire at only one end of the
cable run. Cable shields shall be insulated from each other,
faceplates, equipment racks, consoles, enclosures or cabinets;
except, at the system common ground point. Coaxial and audio cables,
shall have one ground connection at the source; in all cases, cable
shield ground connections shall be kept to a minimum.

1. Labeling: Provide labeling in accordance with ANSI/EIA/TIA-606-A. All
lettering for voice and data circuits shall be stenciled using laser
printers OR thermal ink transfer process. Handwritten labels are not
acceptable.

1. Cable and Wires (Hereinafter referred to as “Cable”): Cables shall
be labeled at both ends in accordance with ANSI/EIA/TIA-606-A.
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Labels shall be permanent in contrasting colors. Cables shall be
identified according to the System “Record Wiring Diagrams”.
Equipment: System equipment shall be permanently labeled with
contrasting plastic laminate or bakelite material. System equipment
shall be labeled on the face of the unit corresponding to its
source.

Conduit, Cable Duct, and/or Cable Tray: The Contractor shall label
all conduit, duct and tray, including utilized GFE, with permanent
marking devices or spray painted stenciling a minimum of 3 meters
(10 ft.) identifying it as the System. In addition, each enclosure
shall be labeled according to this standard.

Termination Hardware: The Contractor shall label workstation outlets
and patch panel connections using color coded labels with
identifiers in accordance with ANSI/EIA/TIA-606-A and the “Record
Wiring Diagrams™.

A. Interim Inspection:

1.

This inspection shall verify that the equipment provided adheres to
the installation requirements of this document. The interim
inspection will be conducted by a factory-certified representative
and witnessed by a Government Representative. Each item of installed
equipment shall be checked to insure appropriate UL certification
markings. This inspection shall verify cabling terminations in
telecommunications rooms and at workstations adhere to color code
for T568B pin assignments and cabling connections are in compliance
with ANSIZEIA/TIA standards. Visually confirm Category 6 marking of
outlets, faceplates, outlet/connectors and patch cords.

Perform fiber optical field inspection tests via attenuation
measurements on factory reels and provide results along with
manufacturer certification for factory reel tests. Remove failed
cable reels from project site upon attenuation test failure.

The Contractor shall notify the COTR, in writing, of the estimated
date the Contractor expects to be ready for the interim inspection,
at least 20 working days before the requested inspection date.
Results of the interim inspection shall be provided to the COTR and
PM. IF major or multiple deficiencies are discovered, a second
interim inspection may be required before permitting the Contractor
to continue with the system installation.
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5. The COTR and/or the PM shall determine if an additional inspection
is required, or if the Contractor will be allowed to proceed with
the installation. In either case, re-inspection of the deficiencies
noted during the interim inspection(s), will be part of the proof of
performance test. The interim inspection shall not affect the
Systems” completion date. The Contracting Officer shall ensure all
test documents will become a part of the Systems record
documentation.

Pretesting:

1. Upon completing the installation of the System, the Contractor shall
align and balance the system. The Contractor shall pretest the
entire system.

2. Pretesting Procedure:

a. During the system pretest, the Contractor shall verify (utilizing
the approved spectrum analyzer and test equipment) that the
System is fully operational and meets all the system performance
requirements of this standard.

b. The Contractor shall pretest and verify that all System functions
and specification requirements are met and operational, no
unwanted aural effects, such as signal distortion, noise pulses,
glitches, audio hum, poling noise, etc. are present.

3. The Contractor shall provide four (4) copies of the recorded system
pretest measurements and the written certification that the System
is ready for the formal acceptance test shall be submitted to the
COTR.

Acceptance Test: After the System has been pretested and the Contractor

has submitted the pretest results and certification to the COTR, then

the Contractor shall schedule an acceptance test date and give the COTR

30 days written notice prior to the date the acceptance test is

expected to begin. The System shall be tested in the presence of a

Government Representative and an OEM certified representative. The

System shall be tested utilizing the approved test equipment to certify

proof of performance and Life Safety compliance. The test shall verify

that the total System meets the requirements of this specification. The
notification of the acceptance test shall include the expected length

(in time) of the test.

Verification Tests:
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1. Test the UTP backbone copper cabling for DC loop resistance, shorts,
opens, intermittent faults, and polarity between conductors, and
between conductors and shield, if cable has an overall shield. Test
the operation of shorting bars in connection blocks. Test cables
after termination and prior to cross-connection.

2. Multimode Fiber Optic Cable: Perform end-to-end attenuation tests in
accordance with ANSI/EIA/TIA-568-B.3 and ANSI/EIA/TIA-526-14A using
Method A, Optical Power Meter and Light Source and/or Method B,
OTDR. Perform verification acceptance test.

3. Single mode Fiber Optic Cable: Perform end-to-end attenuation tests
in accordance with ANSI/EIA/TIA-568-B.3 and ANSI/EIA/TIA-526-7 using
Method B, OTDR. Perform verification acceptance test.

E. Performance Testing:

1. Perform Category 6 Level 111 tests in accordance with ANSI/EIA/TIA-
568-B.1 and ANSI/EIA/TIA-568-B.2. Test shall include the following:
wire map, length, insertion loss, return loss, NEXT, PSNEXT, ELFEXT,
PSELFEXT, propagation delay and delay skew.

2. Fiber Optic Links: Perform end-to-end fiber optic cable link tests
in accordance with ANSI/EIA/TI1A-568-B.3.

F. Total System Acceptance Test (Channel Tests): The Contractor shall
perform verification tests for UTP copper cabling system(s) and the
multimode and single mode fiber optic cabling system(s) after the
complete telecommunication distribution system and workstation outlet
are installed.

3.3 TRAINING

A. Furnish the services of a factory-trained engineer or technician for a
total of two four hour classes to instruct designated Facility IRM
personnel. Instruction shall include cross connection, corrective, and
preventive maintenance of the System and equipment.

B. Before the System can be accepted by the VA, this training must be
accomplished. Training will be scheduled at the convenience of the
Facilities Contracting Officer and Chief of Engineering Service.

3.4 GUARANTEE PERIOD OF SERVICE

A. Contractor’s Responsibilities:

1. The Contractor shall guarantee that all installed material and
equipment will be free from defects, workmanship, and will remain so
for a period of one year from date of final acceptance of the System
by the VA. The Contractor shall provide OEM’s equipment warranty
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documents, to the COTR (or Facility Contracting Officer if the
Facility has taken procession of the building(s)), that certifies
each item of equipment installed conforms to OEM published
specifications.

The Contractor®s maintenance personnel shall have the ability to
contact the Contractor and OEM for emergency maintenance and
logistic assistance, remote diagnostic testing, and assistance in
resolving technical problems at any time. The Contractor and OEM
shall provide this contact capability at no additional cost to the
VA.

All Contractor installation, maintenance, and supervisor personnel
shall be fully qualified by the OEM and must provide two (2) copies
of current and qualified OEM training certificates and OEM
certification upon request.

Additionally, the Contractor shall accomplish the following minimum
requirements during the one year guarantee period:

a. Response Time:

1) The COTR (or facility Contracting Officer if the facility has
taken possession of the building[s]) are the Contractor’s
reporting and contact officials for the System trouble calls,
during the guarantee period.

2) A standard workweek is considered 8:00 A.M. to 5:00 P.M.,
Monday through Friday exclusive of Federal Holidays.

3) The Contractor shall respond and correct on-site trouble
calls, during the standard work week to:

a) A routine trouble call within one working days of its
report. A routine trouble is considered a trouble which
causes a system outlet, station, or patch cord to be
inoperable.

b) An emergency trouble call within 6 hours of its report. An
emergency trouble is considered a trouble which causes a
subsystem or distribution point to be inoperable at
anytime. Additionally, the loss of a minimum of 50 station
or system lines shall be deemed as this type of a trouble
call.

4) The Contractor shall respond on-site to a catastrophic trouble
call within 4 hours of its report. A catastrophic trouble call
is considered total system failure.
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IT a system failure cannot be corrected within four hours
(exclusive of the standard work time limits), the
Contractor shall be responsible for providing alternate
system CSS or TCO equipment, or cables. The alternate
equipment and/or cables shall be operational within four
hours after the four hour trouble shooting time.

Routine or emergency trouble calls in critical emergency
health care facilities (i.e., cardiac arrest, intensive
care units, etc.) shall also be deemed as a catastrophic
trouble call if so determined by the COTR or Facility
Director. The COTR or Facility Contracting Officer shall
notify the Contractor of this type of trouble call at the
direction of the Facilities Director.

b. Required on-site visits during the one year guarantee period

1) The Contractor shall visit, on-site, for a minimum of eight

2)

hours, once every 12 weeks, during the guarantee period, to

perform system preventive maintenance, equipment cleaning, and

operational adjustments to maintain the System according the

descriptions identified in this SPEC.

a)

b)

The Contractor shall arrange all Facility visits with the
COTR or Facility Contracting Officer prior to performing
the required maintenance visits.

The Contractor in accordance with the OEM’s recommended
practice and service intervals shall perform preventive
maintenance during a non-busy time agreed to by the COTR or
Facility Contracting Officer and the Contractor.

The preventive maintenance schedule, functions and reports
shall be provided to and approved by the COTR or Facility
Contracting Officer.

The Contractor shall provide the COTR or Facility Contracting

Officer a type written report itemizing each deficiency found

and the corrective action performed during each required visit

or official reported trouble call. The Contractor shall

provide the COTR with sample copies of these reports for

review and approval at the beginning of the Total System

Acceptance Test. The following reports are the minimum

required:
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Monthly Report: The Contractor shall provide a monthly
summary all equipment and sub-systems serviced during this
guarantee period to COTR or Facilities Contracting Officer
by the Fifth working day after the end of each month. The
report shall clearly and concisely describe the services
rendered, parts replaced and repairs performed. The report
shall prescribe anticipated future needs of the equipment
and Systems for preventive and predictive maintenance
Contractor Log: The Contractor shall maintain a separate
log entry for each item of equipment and each sub-system of
the System. The log shall list dates and times of all
scheduled, routine, and emergency calls. Each emergency
call shall be described with details of the nature and
causes of emergency steps taken to rectify the situation
and specific recommendations to avoid such conditions in
the future.

3) The COTR or Facility Contracting Officer shall provide the
Facility Engineering Officer, two (2) copies of actual reports

for evaluation.

a)

b)

The COTR or Facility Contracting Officer shall ensure
copies of these reports are entered into the System’s
official acquisition documents.

The Facilities Chief Engineer shall ensure copies of these
reports are entered into the System”’s official technical
as-installed documents.

B. Work Not Included: Maintenance and repair service shall not include the

performance of any work due to improper use, accidents, other vendor,

contractor,

owner tampering or negligence, for which the Contractor is

not directly responsible and does not control. The Contractor shall

immediately notify the COTR or Facility Contracting Officer in writing

upon the discovery of these incidents. The COTR or Facility Contracting

OffFicer will

investigate all reported incidents and render findings

concerning any Contractor’s responsibility.

- --END- - -
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SECTION 27 41 31
MASTER ANTENNA TELEVISION EQUIPMENT AND SYSTEMS

PART 1 - GENERAL
1.1 SECTION SUMMARY

A

B.

Work covered by this document includes design, engineering, labor,
material, products, guarantee, training and services for, and
incidental to the complete installation of new and fully operating NFPA
listed Master Antenna Television (TV) equipment and systems as detailed
herein.

Work shall be complete, complete, labeled, VA Central Office (VACO)

tested and certified and ready for operation

1.2 RELATED SECTIONS

A
B.

C.
D.
E.
F.
G.

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES.

Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
(600 Volts and Below).

Section 26 41 00, FACILITY LIGHTNING PROTECTION.

Section 27 05 11, REQUIREMENTS FOR COMMUNCATIONS INSTALLATIONS.
Section 27 05 26, GROUNDING AND BONDING FOR COMMUNCATIONS SYSTEMS.
Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS.
Section 27 15 00, COMMUNICATIONS HORIZONTAL CABLING.

1.3 DEFINITIONS

A

B.
C.

Provide: Design, engineer, furnish, install, connect complete, test,
certify and guarantee.
Work: Materials furnished and completely installed.
Review of contract drawings: A service by the engineer to reduce the
possibility of materials being ordered which do not comply with
contract documents. The engineer”s review shall not relieve the
Contractor of responsibility for dimensions or compliance with the
contract documents. The reviewer®s failure to detect an error does not
constitute permission for the Contractor to proceed in error.
Headquarters Technical Review, for National/VA communications and
security, codes, frequency licensing, standards, guidelines compliance:

Office of Telecommunications

Special Communications Team (0050P2B)

1335 East West Highway — 3rd Floor

Silver Spring, Maryland 20910

(0) 301-734-0350, (F) 301-734-0360
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1.4 REFERENCES
A. The installation shall comply fully with all governing authorities,
laws and ordinances, regulations, codes and standards, including, but
not limited to:
1. United States Federal Law/Codes:
a. Departments of:

1) CFR, Title 15 — Department of Commerce, Under the Information
Technology Management Reform Act (Public Law 104-106), the
Secretary of Commerce approves standards and guidelines that
are developed by the:

a) Chapter 11, National Institute of Standards Technology
(NIST — formerly the National Bureau of Standards). Under
Section 5131 of the Information Technology Management
Reform Act of 1996 and the Federal Information Security
Management Act of 2002 (Public Law 107-347), NIST develops
— Federal Information Processing Standards Publication
(FIPS) 140-2-Security Requirements for Cryptographic
Modules.

b) Chapter XX111, National Telecommunications and Information
Administration (NTIA — aka “Red Book”) Chapter 7.8/9
Federal communications Commission (FCC) Title 47 (CFR),
Part 15, Radio Frequency Restriction of Use and Compliance
in “Safety of Life” Functions and Locations.

2) CFR, Title 29, Department of Labor, Chapter XVII -
Occupational Safety and Health Administration (0OSHA), Part
1910 — Occupational Safety and Health Standard:

a) Subpart 7 - Definition and requirements for a National
Recognized Testing Laboratory (NRTL — 15 Laboratory’s, for
complete list, contact
http://www.osha.gov/dts/otpca/nrtl/fag_nrtl_html)

(1) Underwriter’s Laboratories (UL):

65 Standard for Wired Cabinets.

468 Standard for Grounding and Bonding
Equipment.

1449 Standard for Transient Voltage Surge
Suppressors.
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1069 Hospital Signaling and Nurse Call
Equipment.

60950-1/2 Information Technology Equipment — Safety.

(2)Canadian Standards Association (CSA): same tests as for
UL.
(3)Communications Certifications Laboratory (CCL): same
tests as for UL.
(D) Intertek Testing Services NA, Inc. (ITSNA formerly
Edison Testing Laboratory [ETL]): same tests as for UL.
b) Subpart 35, Compliance with NFPA 101 — Life Safety Code.
Cc) Subpart 36, Design and construction requirements for exit
routes.
d) Subpart 268, Telecommunications.
e) Subpart 305, Wiring methods, components, and equipment for
general use.
Public Law No. 100-527, Department of Veterans Affairs:
a) Office of Telecommunications: Handbook 6100 —
Telecommunications.
b) Office of Cyber and Information Security (OCIS):
(1) Handbook 6500 - Information Security Program.
(2) Wireless and Handheld Device Security Guideline Version
3.2, August 15, 2005.
c) Spectrum Management FCC and NTIA Radio Frequency Compliance
and Licensing Program.
d) Office of Cyber and Information Security (OCIS):
(1) Handbook 6500 - Information Security Program.
(2) Wireless and Handheld Device Security Guideline Version
3.2, August 15, 2005.
Title 42, CFC, Department of Health, Chapter 1V Health and
Human Services, Subpart 1395(a)(b) Joint Commission on
Accreditation of Healthcare Organizations (JCAHO) “a hospital
that meets JCAHO accreditation is deemed to meet the Medicare
conditions of Participation by meeting Federal Directives:”
All guidelines for Life, Personal and Public Safety; and,
Essential and Emergency Communications.
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art

Safety of Life/Emergency Functions/Equipment/Locations (also

see CFR, Title 15 — Department of Commerce, Chapter XXI1l1 —

NTIA):

Part 73

Radio Broadcast Service,

Part 90

Rules and Regulations, Appendix C.

Form 854

Antenna Structure Registration.

6) Public Law 89-670, Department of Transportation, CFR-49, Part
1, Subpart C — Federal Aviation Administration (FAA):
a) Standards AC 110/460-1D and AC 707/460-2E — Advisory
Circulars for Constructions of Antenna Towers.

b) Forms 7450 and 7460-2 — Antenna Construction Registration.

2. National Codes:

a. American Institute of Architects (AlIA): Guidelines for Healthcare

Facilities.

b. American National Standards Institute/Electronic Industries

Association/Telecommunications Industry Association

(ANSI/EIA/TIA):

568-B Commercial Building Telecommunications Wiring
Standards:

569 Commercial Building Standard for
Telecommunications Pathways and Spaces.

606 Administration Standard for the
Telecommunications Infrastructure of
Communications Buildings.

607 Commercial Building Grounding and Bonding
Requirements for Telecommunications.

REC 127-49 Power Supplies.

RS 27 Tools, Crimping, Solderless Wiring Devices,
Recommended Procedures for User Certification.

c. Institute of Electrical and Electronics Engineers (IEEE):

SO/TR

Use of mobile wireless communication and
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21730:2007 computing technology in healthcare facilities -
Recommendations for electromagnetic compatibility
(management of unintentional electromagnetic
interference) with medical devices.
0739- Medical Grade — Mission Critical — Wireless
5175/08/%$25. | Networks.
00020081 EEE
C62.41 Surge Voltages in Low-Voltage AC Power Circuits.

d. American Society of Mechanical Engineers (ASME):

1) Standard 17.4, Guide for Emergency Personnel.

2) Standard 17.5, Elevator and Escalator Equipment (prohibition

of installing non-elevator equipment in Elevator Equipment

Room/Mechanical Penthouse).

e. NFPA:

70 National Electrical Code (current date of issue)
— Articles 517, 645 and 800.

75 Standard for Protection of Electronic Computer
Data- Processing Equipment.

77 Recommended Practice on Static Electricity.

99 Healthcare Facilities.

101 Life Safety Code.

3. State Hospital Code(s).

4. Local Codes.
1.5 QUALIFICATIONS

A. The OEM shall have had experience with three or more installations of

systems of comparable size and complexity about type and design as

specified herein. Each of these installations shall have performed

satisfactorily for at least 1 year after final acceptance by the user.

Include the names,

locations and point of contact for these

installations as a part of the submittal.

B. The Contractor shall submit certified documentation that they have been

an authorized distributor and service organization for the OEM for a

minimum of 3 years. The Contractor shall be authorized by the OEM to

pass thru the OEM’s warranty of the installed equipment to VA. In

addition, the OEM and Contractor shall accept complete responsibility
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for the design, installation, certification, operation, and physical
support for the system. This documentation, along with the System
Contractor and OEM certifications must be provided in writing as part
of the Contractor’s Technical submittal.

C. The Contractor’s Communications Technicians assigned to the system
shall be fully trained, qualified, and certified by the OEM on the
engineering, installation, operation, and testing of the system. The
Contractor shall provide formal written evidence of current OEM
certification(s) for the installer(s) as a part of the submittal or to
the Resident Engineer before being allowed to commence work on the
system.

D. Applicable national, state and local licenses.

E. Certificate of successful completion of OEM’s installation/training
school for installing technicians of the equipment being proposed.

1.6 CODES AND PERMITS

A. Provide all necessary permits and schedule all inspections as
identified in the contract’s milestone chart, so that the system is
proof of performance tested and ready for operation on a date directed
by the Owner.

B. The contractor is responsible to adhere to all codes described herein
and associated contractual, state and local codes.

1.7 SCHEDULING

A. After the award of contract, the Contractor shall prepare a detailed
schedule (aka milestone chart) using “Microsoft Project” software or
equivalent. The Contractor Project Schedule (CPS) shall indicate
detailed activities for the projected life of the project. The CPS
shall consist of detailed activities and their restraining
relationships. It will also detail manpower usage throughout the
project.

B. It is the responsibility of the Contractor to coordinate all work with
the other trades for scheduling, rough-in, and finishing all work
specified. The owner will not be liable for any additional costs due to
missed dates or poor coordination of the supplying contractor with
other trades.

1.8 REVIEW OF CONTRACT DRAWINGS AND EQUIPMENT DATA SUBMITTALS

A. Submit at one time within 10 days of contract awarding, drawings and

product data on all proposed equipment and system. Check for compliance
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with contract documents and certify compliance with Contractor®s

"APPROVED" stamp and signature.

Support all submittals with descriptive materials, i.e., catalog

sheets, product data sheets, diagrams, and charts published by the

manufacturer. These materials shall show conformance to specification
and drawing requirements.

Where multiple products are listed on a single cut-sheet, circle or

highlight the one that you propose to use. Provide a complete and

through equipment list of equipment expected to be installed in the
system, with spares, as a part of the submittal. Special Communications

(TVE-0050P3B — herein after referred to as [0050P3B]) will not review

any submittal that does not have this list.

Provide 4 copies to the PM for technical review. The PM will provide a

copy to the offices identified in Paragraph 1.3.C and D, at a minimum

for compliance review as described herein where each responsible
individual (s) should respond to the PM within 10 days of receipt of
their acceptance or rejection of the submittal(s).

Head End and each interface distribution cabinet layout drawing, as

they are to be installed.

Equipment technical literature detailing the electrical and technical

characteristics of each item of equipment to be furnished.

Engineering drawings of the system, showing calculated signal levels at

the Head End input and output, each input and output distribution

point, and signal level at each telecommunications outlet.

Antenna Signal Survey:

1. The Contractor shall submit a computerized signhal survey for the
system radiated and receive RF signals. The survey(s) shall be made
by a recognized industry source that is derived mathematically from
fixed information and projects an approximation of the signal levels
that can be expected at the actual site using a given antenna.

2. The signal survey can usually be obtained from the OEM for the radio
equipment at no charge. An on-site survey, using actual transmitting
and receiving equipment of the type the Contractor has specified, is
an acceptable alternate.

3. The approximate longitude and latitude of the Facility along with
the elevation above mean sea level can be obtained from the Resident
Engineer.
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4. The Contractor shall record all findings on a geographic map with
the Facility residing in its center and shall outline all coverage
locations, radiating in a 360-degree pattern. The primary,
secondary, marginal and out of range areas operation shall be
depicted by different colors for each frequency of operation.
1.9 PROJECT RECORD DOCUMENTS (AS BUILTS)

A. Throughout progress of the work, maintain an accurate record of changes
in Contract Documents. Upon completion of Work, transfer recorded
changes to a set of Project Record Documents.

B. The floor plans shall be marked in pen to include the following:

1. All device locations with labels.
2. Conduit locations.
3. Head-end equipment and specific location.
4_ Wiring diagram.
5. Labeling and administration documentation.
6. Warranty certificate.
7. System test results.
1.10 WARRANTIES AND GUARANTEE

A. The Contractor shall warrant the installation be free from defect in
material and workmanship for a period of 1 year from the date of
acceptance of the project by the owner. The Contractor shall agree to
remedy covered defects within eight (8) hours of notification of major
failures or within twenty-four (24) hours of notification for
individual station related problems.

B. Refer to Part 4 for applicable System Guarantee requirements.

1.11 USE OF THE SITE

A. Use of the site shall be at the GC’s direction.

B. Coordinate with the GC for lay-down areas for product storage and
administration areas.

C. Coordinate work with the GC and their sub-contractors.

D. Access to buildings wherein the work is performed shall be directed by
the GC.

1.12 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will
prevent damage, deterioration, and loss, including theft.

B. Store products in original containers.
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Coordinate with the GC for product storage. There may be little or no
storage space available on site. Plan to potentially store materials
off site.
Do not install damaged products. Remove damaged products from the site
and replaced with new product at no cost to the Owner.

1.13 PROJECT CLOSEOUT

A

Prior to final inspection and acceptance of the work, remove all

debris, rubbish, waste material, tools, construction equipment,

machinery and surplus materials from the project site and thoroughly

clean your work area.

Before the project closeout date, the Contractor shall submit:

1. Warranty certificate.

2. Evidence of compliance with requirements of governing authorities
such as the Low Voltage Certificate of Inspection.

3. Project record documents.

4. Instruction manuals and software that is a part of the system.

Contractor shall submit written notice that:

1. Contract Documents have been reviewed.

2. Project has been inspected for compliance with contract.

3. Work has been completed in accordance with the contract

PART 2 — PRODUCTS AND FUNCTIONAL REQUIREMENTS
2.1 GENERAL REQUIREMENTS FOR EQUIPMENT AND MATERIALS

A

Furnish and install a complete and fully operational master antenna TV
signal distribution system. Include all amplifiers, power supplies,
cables, outlets, attenuators, antennas, and all other parts necessary
for the reception and distribution of the off-the-air TV signals.
Coordinate features and select components to form an integrated system.
Match components and interconnections for optimum performance of
specified functions.

Expansion Capability: Increase number of stations in the future by 25
percent above those indicated without adding any internal or external
components or main trunk cable conductors.

Distribute cable channels to all TV outlets to permit simple connection
of EIA standard high definition television (HDTV) receivers.

Deliver at all outlets all HDTV monochrome and color television signals
without introducing noticeable effect on picture and color fidelity or
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sound. System picture Ffidelity shall be equal to that received from the
cable company and other modulated channels.
Provide reception quality at each outlet equal to or better than that
received in the area with individual antennas. Deliver at all
television outlets a minimum +6.0 dBmv (2,000 microvolts across 75
Ohms) and maximum of +20 dBmv (20,000 microvolts) for each channel at
each outlet.
Equipment: Modular type using solid-state components, fully rated for
continuous duty unless otherwise indicated. Select equipment for normal
operation on input power usually supplied at 110 to 130 V, 60 Hz.
Meet all FCC requirements regarding low radiation and/or interference
of RF signal(s). The system shall be designed to prevent direct pickup
of signals from the building structure.
Weather-Resistant Equipment: Listed and labeled by an OSHA certified
National Recognized Testing Laboratory (NRTL — i.e. UL) for duty
outdoors or in damp locations.

2.2 SYSTEM DESCRIPTION

A

B.

D.

The Contractor is responsible for interfacing to the existing MATV
system.

The Contractor shall continually employ interfacing methods that are
approved by the OEM and VA. At a minimum, an acceptable interfacing
method requires not only a physical and mechanical connection, but also
a matching of signal, voltage, and processing levels with regard to
signal quality and impedance. The interface point must adhere to all
standards described herein for the full separation of Critical Care and
Life Safety systems.

It is not acceptable to utilize the telephone cable system for the
control of MATV signals and equipment. The System Contractor shall
connect the system ensuring that all NFPA and Underwriters Laboratory,
Inc. (UL) Critical Care and Life Safety Circuit and system separation
guidelines are satisfied. The System Contractor is not allowed to make
any connections to the Telephone System.

All passive distribution equipment shall meet or exceed -80 dB
radiation shielding specifications and be provided with screw type
audio connectors.
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E. All trunk, branch, and interconnecting cables and unused equipment
ports or taps shall be terminated with proper terminating resistors
designed for RF, audio and digital cable systems without adapters.

F. The system shall utilize microprocessor components for all signaling
and programming circuits and functions. System program memory shall be
non-volatile or protected from erasure from power outages for a minimum
of 30 minutes.

G. Provide a backup battery or a UPS for the system (including each
distribution cabinet/point) to allow normal operation and function (as
if there was no AC power failure) in the event of an AC power failure
or during input power Ffluctuations for a minimum of 30 minutes.

H. Plug-in connectors shall be provided to connect all equipment, except
coaxial cables and RF transmission line interface points. Coaxial cable
distribution points and RF transmission lines shall use coaxial cable
connections recommended by the cable OEM and approved by the system
OEM. Base band cable systems shall utilize barrier terminal screw type
connectors, at a minimum. As an alternate, crimp type connectors
installed with a ratchet type installation tool are acceptable provided
the cable dress, pairs, shielding, grounding, connections and labeling
are the same as the barrier terminal strip connectors. Tape of any
type, wire nuts or solder type connections are unacceptable and will
not be approved.

1. All equipment faceplates utilized in the system shall be stainless
steel, anodized aluminum or UL approved cycolac plastic for the areas
where provided.

J. Noise Ffilters and surge protectors shall be provided for each equipment
interface cabinet, Head End cabinet, control console and local and
remote ampler locations to insure protection from input primary AC
power surges and to insure noise glitches are not induced into low
voltage data circuits.

K. Audio Level Processing: The use of telephone cable to distribute MATV
signals, carrying system or sub-system AC or DC voltage is not
acceptable and will not be approved. Additionally, each control
location shall be provided with the equipment required to insure the
system can produce its designed audio channel capacity at TV/speaker
identified on the contract drawings.
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L. Contractor is responsible for pricing all accessories and miscellaneous
equipment required to form a complete and operating system. Unless
otherwise noted in this Part, equipment quantities shall be as
indicated on the drawings.

2.3 MANUFACTURERS

A. The products specified shall be new, FCC and UL Listed, and produced by
OEM manufacturer of record. An OEM of record shall be defined as a
company whose main occupation is the manufacture for sale of the items
of equipment supplied and which:

1. Maintains a stock of replacement parts for the item submitted,

2. Maintains engineering drawings, specifications, and operating
manuals for the items submitted, and

3. Has published and distributed descriptive literature and equipment
specifications on the items of equipment submitted at least 30 days
prior to the Invitation for Bid.

B. Specifications contained herein as set forth in this document detail
the salient operating and performance characteristics of equipment in
order for VA to distinguish acceptable items of equipment from
unacceptable items of equipment. When an item of equipment is offered
or furnished for which there is a specification contained herein, the
item of equipment offered or furnished shall meet or exceed the
specification for that item of equipment.

C. The equipment items are the salient requirements of VA to provide an
acceptable system described herein.

2.4 PRODUCTS

A. The system distribution amplifier shall have a frequency range of 49-
1,000 MHz and shall accommodate a minimum of 35 HDTV channels of
programming. Gain of the preamplifier shall be 32dB, with an output
level of 48dBmV for each HDTV channel processed. The preamplifier shall
utilize a hybrid push-pull amplifier module. The preamplifier shall
provide gain and slope control ranges of 8dB and 9dB, respectively.

B. Provide one 8-port passive combiner for the combining of all RF signals
into one main trunk run for distribution to all building locations.
Bandwidth of combiners shall be 0 to 1,000MHz.

C. Provide riser rated coaxial cable with a nominal characteristic
impedance of 75 Ohms throughout the entire frequency spectrum utilized
in this system. Each reel of cable shall be sweep-tested and return-
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loss tested over the entire frequency range from 50MHz to 750MHz by the

manufacturer. Provide RG-6, RG-11 or appropriate minimum .500” Hardline

Coaxial cable as required to achieve the specified signal level.

However, all runs over 1507 in length shall be RG-11 or .5007.

Line Splitters:

1.

4.

Provide low-radiation line splitters with a flat frequency response
from 50MHz to 1,000MHhz. Provide units of a hybrid design with a 75-
ohm match on input and outputs and a VSWR no greater than 1.4:1.

Two way line splitters shall have a signal loss of not more than
3.5dB at each output.

Four way line splitters shall have a signal loss of not more than
7.2dB at each output.

All unused splitter outputs shall be terminated with 75-Ohm
terminations.

HDTV Outlets:

1.

4.

Provide outlets at each location shown on the plans. Mount in 4"
square, 2" deep minimum Fflush electrical boxes as indicated on
plans.

Provisions shall be incorporated in the network to prevent 60 Hz AC
or DC feedback into the distribution lines.

Outlets shall be designed to cover a frequency range of 10MHz to
1,000MHz. Insertion loss shall not exceed 1.0 db at any frequency
within the designated frequency range for a 17dB isolation network.
Outlets shall be back-matched from 10 to 1,000MHz. Outlets shall
have one F-type connector on the front and two F-type connectors on
the rear.

The minimum isolation value between any two outlets shall be 24 db.

Television Receivers shall be provided separately by the Owner.

Distribution Devices:

1.

Distribution Amplifier:
a. Description: Broadband CATV quality HDTV distribution amplifier.

b. Specifications:

Frequency Range: 49MHz to Channel Loading: 150.
1,000MHz.

Flatness: +/-.75dB. Gain: 32dB.

Output Level: +40dBmV. Gain Control Range: 10dB.
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Slope Control Range: 8dB. Plug in equalizers as needed.

Attenuator options as needed.

2. Splitters:
a. Description: RF signal splitter.
b. Specifications:

Frequency Range: 5MHz to 1,000MHz. | Outputs: 2, 3, 4 and 8.
Splitter Loss: less than 12 dB. RFI Shielding: 120dB.

3. Taps:

a. Description: Directional Coupler Type Taps.

b. For use in Telecomm closets or accessible cable trays.

c. Specifications:

1. Frequency Range: 5MHz to 1,000MHz.
2. Outputs: 2, 4 and 8.
3. Isolation Tap Value: Varies.
4. Wallplate Bulkhead Connector and Terminators:

a. Description: Wall plates for termination of CATV signals at

television sets.
1. Impedance: 75 Ohms.
2. Frequency Band: SUB/VHF/CATV/UHF.
5. “F” Connectors:

a. Coaxial cable connectors and connector inserts shall be designed
to provide maximum performance with the cable to be used. Coaxial
cables shall be connectorized with the Head End quality 360
degree F or BNC connectors as applicable, meeting or exceeding
standard industry and the cable manufacture"s specifications. All
drop F-connectors shall be hex type crimp or a “Snap and Seal”
type connector. Housing to housing (KS to KS) type or 90-degree
type connectors shall be used where specified by the OEM.

6. Terminator:
a. Description: 75-Ohm terminator.
b. Specifications:

DC blocking. Bandwidth: 50MHz-890MHz.
Return Loss: greater than 16dB. Impedance: 75 Ohm.

MASTER ANTENNA TELEVISION EQUIPMENT AND SYSTEMS 27 41 31 - 14




Solicitation No. VA-101-10-RP-0130 VAPHS — University Drive Division
Research Office Building — Building 30

08-09M
7. Trunk Cable:
a. Description: .500 inch, Semi-Rigid Coax, Riser Rated.
b. Specifications:
1. Maximum Attenuation:
2.92 dB/100ft at 700 MHz. 3.78 dB/100ft at 1000 MHz.
Impedance: 75 Ohm
8. RG6 Cable:
a. Description: CATV RG6 double shielded cable CM Rated
b. Specifications:
1. Attenuation:
1.48 dB/100ft at 50 MHz. 7.45 dB/100ft at 1000 MHz.
Impedance: 75 Ohm
9. RG11 Cable:
a. Description: CATV RG11 cable CM Rated
b. Specifications:
1. Attenuation:
0.90 dB/100ft at 50 MHz. 5.04 dB/100ft at 1000 MHz.

Impedance: 75 Ohm

PART 3 - EXECUTION
3.1 PROJECT MANAGEMENT

A. Assign a single project manager to this project who will serve as the
point of contact for the Owner, the General Contractor, and the
Engineer.

B. The Contractor shall be proactive in scheduling work at the hospital,
specifically the Contractor will initiate and maintain discussion with
the general contractor regarding the schedule for ceiling cover up and
install cables to meet that schedule.

C. Contact the Office of Telecommunications, Special Communications Team
(0050P3B) at (301) 734-0350 to have a VA Certified Telecommunications
COTR assigned to the project for telecommunications review, equipment
and system approval and co-ordination with VA’s Spectrum Management and
OCIS Teams.

MASTER ANTENNA TELEVISION EQUIPMENT AND SYSTEMS 27 41 31 - 15



Solicitation No. VA-101-10-RP-0130 VAPHS — University Drive Division
Research Office Building — Building 30
08-09M
3.2 COORDINATION WITH OTHER TRADES
A. Coordinate the location of the faceplate and the faceplate opening for
the MATV backbox.
B. Coordinate the location of MATV equipment in the Telecommunications

Closets.

C. Before beginning work, verify the location, quantity, size and access
for the following:

Isolated ground AC power circuits provided for systems.

Primary, emergency and extra auxiliary AC power generator requirements.

Junction boxes, wall boxes, wire troughs, conduit stubs and other
related infrastructure for the systems.

System components installed by others.

Overhead supports and rigging hardware installed by others.

D. Immediately notify the Owner, General Contractor and Consultant in
writing of any discrepancies.
3.3 INSTALLATION
A. General:

1. Execute work in accordance with National, State and local codes,
regulations and ordinances.

2. Install work neatly, plumb and square and in a manner consistent
with standard industry practice. Carefully protect work from dust,
paint and moisture as dictated by site conditions. The Contractor
will be fully responsible for protection of his work during the
construction phase up until final acceptance by the Owner.

3. Install equipment according to OEM’s recommendations. Provide any
hardware, adaptors, brackets, rack mount kits or other accessories
recommended by OEM for correct assembly and installation.

4. Secure equipment firmly in place, including receptacles, equipment
racks, system cables, etc:

a. All supports, mounts, fasteners, attachments and attachment
points shall support their loads with a safety factor of at least
5:1.

b. Do not impose the weight of equipment or fixtures on supports
provided for other trades or systems.

c. Any suspended equipment or associated hardware must be certified
by the OEM for overhead suspension.
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d. The Contractor is responsible for means and methods in the
design, fabrication, installation and certification of any
supports, mounts, fasteners and attachments.
Finishes for any exposed work such as plates, racks, panels,
speakers, etc. shall be approved by the Architect, Owner and
0050P3B.
Coordinate cover plates with field conditions. Size and install
cover plates as necessary to hide joints between back boxes and
surrounding wall. Where cover plates are not fitted with connectors,
provide grommeted holes in size and quantity required. Do not allow
cable to leave or enter boxes without cover plates installed.

Equipment Racks:

1.

2.

Fill unused equipment mounting spaces with blank panels or vent
panels. Match color to equipment racks.

Provide security covers for all devices not requiring routine
operator control.

Provide vent panels and cooling fans as required for the operation
of equipment within the OEM"™ specified temperature limits. Provide
adequate ventilation space between equipment for cooling. Follow
manufacturer’s recommendations regarding ventilation space between
amplifiers.

Provide insulated connections of the electrical raceway to equipment
racks.

Provide continuous raceway and conduit with no more than 40 percent
fill between wire troughs and equipment racks for all non-plenum-
rated cable. Ensure each system is mechanically separated from each
other in the wireway.

C. Wiring Practice - in addition to the mandatory infrastructure

requirements outlined in VA Construction Specification, Section 27 10
00, STRUCTURED CABLING, the following additional practices shall be
adhered to:

1.

2.

Comply with requirements for raceways and boxes specified in
Division 26, Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL
SYSTEMS.

Execute all wiring in strict adherence to the National Electrical
Code, applicable local building codes and standard industry
practices.
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Where raceway is to be EMT (conduit), wiring of differing

classifications shall be run in separate conduit. Where raceway is

to be an enclosure (rack, tray, wire trough, utility box) wiring of
differing classifications, which share the same enclosure, shall be
mechanically partitioned and separated by at least 4 inches. Where

Wiring of differing classifications must cross, they shall cross

perpendicular to one another.

Do not splice wiring anywhere along the entire length of the run.

Make sure cables are fully insulated and shielded from each other

and from the raceway for the entire length of the run.

Do not pull wire through any enclosure where a change of raceway

alignment or direction occurs. Do not bend wires to less than radius

recommended by manufacturer.

Replace the entire length of the run of any wire or cable that is

damaged during installation. There are no acceptable methods of

repairing damaged wiring.

Use wire pulling lubricants and pulling tensions as recommended by

the OEM.

Use grommets around cut-outs and knock-outs where conduit or chase

nipples are not installed.

Do not use tape-based or glue-based cable anchors.

Ground shields and drain wires as indicated by the drawings.

Field wiring entering equipment racks shall be terminated as

follows:

a. Provide ample service loops at harness break-outs and at plates,
panels and equipment. Loops should be sufficient to allow plates,
panels and equipment to be removed for service and inspection.

b. Line level and speaker level wiring may be terminated inside the
equipment rack using specified terminal blocks (see ““Products™).
Provide 15 percent spare terminals inside each rack. Microphone
level wiring may only be terminated at the equipment served.

c. If specified terminal blocks are not designed for rack mounting,
utilize 374 inch plywood or 1/8 inch thick aluminum plates/blank
panels as a mounting surface. Do not mount on the bottom of the
rack.

d. Employ permanent strain relief for any cable with an outside
diameter of 1 inch or greater.
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Use only balanced audio circuits unless noted otherwise
Make all connections as follows:
a. Make all connections using rosin-core solder or mechanical
connectors appropriate to the application.
b. For crimp-type connections, use only tools that are specified by
the manufacturer for the application.
c. Use only insulated spade lugs on screw terminals. Spade lugs
shall be sized to fit the wire gauge. Do not exceed two lugs per
terminal.
d. Wire nuts, electrical tape or “Scotch Lock™ connections are not
acceptable for any application.

D. Cable Installation - In addition to the mandatory infrastructure

requirements outlined in VA Construction Specification, Section 27 10
00, STRUCTURED CABLING the following additional practices shall be
adhered to:

1.

Support cable on maximum 4”-0" centers. Acceptable means of cable
support are cable tray and j-hooks. Velcro wrap cable bundles
loosely to the means of support with plenum rated Velcro straps.
Plastic tie wraps are not acceptable as a means to bundle cables.
Run cables parallel to walls.

Install maximum of 10 cables in a single row of J-hooks. Provide
necessary rows of J-hooks as required by the number of cables.

Do not lay cables on top of light fixtures, ceiling tiles,
mechanical equipment, or ductwork. Maintain at least 2”-0" clearance
from all shielded electrical apparatus.

All cables shall be tested after the total installation is fully
complete. All test results are to be documented. All cables shall
pass acceptable test requirements and levels. Contractor shall
remedy any cabling problems or defects in order to pass or comply
with testing. This includes the re-pull of new cable as required at
no additional cost to the Owner.

Ends of cables shall be properly terminated on both ends per
industry and OEM’s recommendations.

Provide proper temporary protection of cable after pulling is
complete before final dressing and terminations are complete. Do not
leave cable lying on floor. Bundle and tie wrap up off of the floor
until you are ready to terminate.
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8. Cover the end of the overall jacket with a 1 inch (minimum) length
of transparent heat-shrink tubing. Cut unused insulated conductors 2
inches (minimum) past the heat-shrink, fold back over jacket and
secure with cable-tie. Cut unused shield/drain wires 2 inches
(minimum) past the Heat shrink and serve as indicated below.

9. Cover shield/drain wires with heat-shrink tubing extending back to
the overall jacket. Extend tubing 1/4 inch past the end of unused
wires, fold back over jacket and secure with cable tie.

10. For each solder-type connection, cover the bare wire and solder
connection with heat-shrink tubing.

11. Terminate conductors; no cable shall contain un-terminated elements.
Make terminations only at outlets and terminals.

12. Splices, Taps, and Terminations: Arrange on numbered terminal strips
in junction, pull, and outlet boxes; terminal cabinets; and
equipment enclosures. Cables may not be spliced.

13. Bundle, lace, and train conductors to terminal points without
exceeding OEM®"s limitations on bending radii. Install lacing bars
and distribution spools.

14. Cold-Weather Installation: Bring cable to room temperature before
de-reeling. Heat lamps shall not be used.

15. Cable shall not be run through structural members or be in contact
with pipes, ducts, or other potentially damaging items.

E. Labeling:

1. Clearly, consistently, logically and permanently mark switches,
connectors, jacks, relays, receptacles and electronic and other
equipment.

2. Engrave and paint fill all receptacle panels using 1/8 inch
(minimum) high lettering and contrasting paint.

3. For rack-mounted equipment, use engraved Lamacoid labels with white
1/8 inch (minimum) high lettering on black background. Label the
front and back of all rack-mounted equipment.

4. Where multiple pieces of equipment reside in the same rack group,
clearly and logically label each indicating to which room, channel,
receptacle location, etc. they correspond.

5. Permanently label cables at each end, including intra-rack
connections. Labels shall be covered by the same, transparent heat-
shrink tubing covering the end of the overall jacket. Alternatively,
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computer generated labels of the type which include a clear
protective wrap may be used.

6. Contractor’s name shall appear no more than once on each continuous
set of racks. The Contractor’s name shall not appear on wall plates
or portable equipment.

7. Ensure each OEM supplied equipment has permanently attached/marked
the appropriate UL Labels/Marks for the service the equipment is
performed. Equipment installed not bearing these UL marks will not
be allowed to be part of the system. The Contractor shall bear all
costs required to provide replacement equipment with approved UL

marks.

3.5 PROTECTION OF NETWORK DEVICES

Contractor shall protect network devices during unpacking and
installation by wearing manufacturer approved electrostatic discharge
(ESD) wrist straps tied to chassis ground. The wrist strap shall meet
OSHA requirements for prevention of electrical shock, should technician

encounter high voltage.

3.6 CUTTING AND PATCHING

A

B.

It shall be the responsibility of the contractor to keep their work
area clear of debris and clean area daily at completion of work.

It shall be the responsibility of the contractor to patch and paint any
wall or surface that has been disturbed by the execution of this work.
The Contractor shall be responsible for providing any additional
cutting, drilling, fitting or patching required that is not indicated
as provided by others to complete the Work or to make its parts fit
together properly.

The Contractor shall not damage or endanger a portion of the Work or
fully or partially completed construction of the Owner or separate
contractors by cutting, patching or otherwise altering such
construction, or by excavation. The Contractor shall not cut or
otherwise alter such construction by the Owner or a separate contractor
except with written consent of the Owner and of such separate
contractor; such consent shall not be unreasonably withheld. The
Contractor shall not unreasonably withhold from the Owner or a separate
Contractor, the Contractor’s consent to cutting or otherwise altering

the work.
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E. Where coring of existing (previously installed) concrete is specified
or required, including coring indicated under unit prices, the location
of such coring shall be clearly identified in the field and the
location shall be approved by the Project Manager prior to commencement
of coring work.

3.7 FIREPROOFING

A. Where MATV cables penetrate fire rated walls, floors and ceilings,
fireproof the opening.

B. Provide conduit sleeves (if not already provided by electrical
contractor) for cables that penetrate fire rated walls. After the
cabling installation is complete, install fire proofing material in and
around all conduit sleeves and openings. Install fire proofing material
thoroughly and neatly. Seal all floor and ceiling penetrations.

C. Use only materials and methods that preserve the integrity of the fire
stopping system and its rating.

3.8 GROUNDING

A. Ground cable shields and equipment to eliminate shock hazard and to
minimize ground loops, common mode returns, noise pickup, cross talk,
and other impairments.

B. Signal Ground Terminal: Locate at main equipment cabinet. Isolate from
power system and equipment grounding.

C. Install grounding electrodes as specified in Division 26, Section 26 05
26, GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS.

D. Do not use “3rd or 4th” wire internal electrical system conductors for
ground.

E. Do not connect system ground to the building’s external lightning
protection system.

F. Do not “mix grounds” of different systems.

PART 4 - TESTING/GUARANTEE/TRAINING

4_.1 SYSTEM CLASSIFICATION
The HDTV MATV System is FCC and NFPA listed. Therefore, the following
testing and guaranty provisions are the minimum to be performed and
provided by the contractor and Warranted by the OEM.

4_.2 PROOF OF PERFORMANCE TESTING

A. Intermediate Testing:

1. After completion of 25 — 30 percent of the installation of a head

end cabinet(s) and equipment and prior to any further work, this
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portion of the system must be pretested, inspected, and certified.
Each item of installed equipment shall be checked to ensure
appropriate FCC listing and UL certification labels are affixed,
NFPA, Emergency, Safety, and JCAHCO guidelines are followed, and
proper installation practices are followed. The intermediate test
shall include a full operational test.
The inspection and test will be conducted by a factory-certified
contractor representative and witnessed by a Government
Representative. The results of the inspection will be officially
recorded by a local Government Representative and maintained on file
by COTR, until completion of the entire project. The results will be
compared to the Acceptance Test results. An identical inspection may
be conducted between the 65 - 75percent of the system construction
phase, at the direction of the Resident Engineer.

B. Pretesting:

1.

Upon completing installation of the system, the Contractor shall
align, balance, and completely pretest the entire system under full
operating conditions.

Pretesting Procedure:

a. During the system pretest the Contractor shall verify (utilizing
approved test equipment) that the system is fully operational and
meets all the system performance requirements of this standard.

b. The Contractor shall pretest and verify that all system functions
and specification requirements are met and operational, no
unwanted aural effects, such as signal distortion, noise pulses,
glitches, audio hum, poling noise, etc. are present. At a
minimum, each of the following locations shall be fully
pretested:

1) Antennas.

2) Lightning Grounds.

3) Head End.

4) Local and Remote Control Units/Enunciation Panels.

5) All Networked locations.

6) System interface locations (i.e.PA, Auditorium Audio, etc.).
7) System trouble reporting.

8) UPS operation.

9) Primary and Emergency AC Power Requirements
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10) Extra Auxiliary Generator Requirements.

3. The Contractor shall provide 4 copies of the recorded system pretest
measurements and the written certification that the system is ready
for the formal acceptance test shall be submitted to the Resident
Engineer.

C. Acceptance Test:

1. After the system has been pre-tested and the Contractor has
submitted the pretest results and certification to the Resident
Engineer, then the Contractor shall schedule an acceptance test date
and give the Resident Engineer 30 days written notice prior to the
date the acceptance test is expected to begin. The system shall be
tested in the presence of a Government Representative and an OEM
certified representative. The system shall be tested utilizing the
approved test equipment to certify proof of performance and FCC
compliance. The test shall verify that the total system meets all
the requirements of this specification. The notification of the
acceptance test shall include the expected length (in time) of the
test.

2. The acceptance test shall be performed on a '"go-no-go™ basis. Only
those operator adjustments required to show proof of performance
shall be allowed. The test shall demonstrate and verify that the
installed system does comply with all requirements of this
specification under operating conditions. The system shall be rated
as either acceptable or unacceptable at the conclusion of the test.
Failure of any part of the system that precludes completion of
system testing, and which cannot be repaired in 4 hours, shall be
cause for terminating the acceptance test of the system. Repeated
failures that result in a cumulative time of 8 hours to affect
repairs shall cause the entire system to be declared unacceptable.
Retesting of the entire system shall be rescheduled at the
convenience of the Government.

D. Acceptance Test Procedure:

1. Physical and Mechanical Inspection:

a. The VACO Government Representative will tour all major areas
where the system is and all sub-systems are completely and
properly installed to insure they are operationally ready for
proof of performance testing. A system inventory including
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available spare parts will be taken at this time. Each item of
installed equipment shall be checked to ensure appropriate UL
certification labels are affixed.

b. The system diagrams, record drawings, equipment manuals,
Telecommunications Infrastructure Plant (TIP) Auto CAD Disks,
intermediate, and pretest results shall be formally inventoried
and reviewed.

c. Failure of the system to meet the installation requirements of
this specification shall be grounds for terminating all testing.

2. Operational Test:

a. After the Physical and Mechanical Inspection, the antennas, head
end terminating and control equipment shall be checked to verify
that it meets all performance requirements outlined herein. A
spectrum analyzer and sound level meter shall be utilized to
accomplish this requirement.

b. Following the Antennas and Head End equipment test, the control
unit will be connected to the Head End equipment’s output test
tap to ensure there are no signal distortions such as inter-
modulation, data noise, popping sounds, erratic system functions,
on any function.

c. The distribution system shall be checked at each interface,
junction, and distribution point, first, middle, and last leg to
verify that the HDTV MATV video, audio and control signals meets
all system performance standards.

d. Each HDTV MATV outlet shall be functionally tested at the same
time utilizing the Contractor’s approved hospital grade TV
receiver and Spectrum Analyzer.

e. Once these tests have been completed, each installed sub-system
function shall be tested as a unified, functioning and fully
operating system.

f. Individual Item Test: The VACO Government Representative will
select individual items of equipment for detailed proof of
performance testing until 100 percent of the system has been
tested and found to meet the contents of this specification. Each
item shall meet or exceed the minimum requirements of this
document.
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3. Test Conclusion:

a. At the conclusion of the Acceptance Test, using the generated
punch list (or discrepancy list) the VA and the Contractor shall
jointly agree to the results of the test, and reschedule testing
on deficiencies and shortages with the COTR. Any retesting to
comply with these specifications will be done at the Contractor®s
expense.

b. If the system is declared unacceptable without conditions, all
rescheduled testing expenses will be borne by the Contractor.

E. Acceptable Test Equipment:

1. The test equipment shall furnished by the Contractor shall have a
calibration tag of an acceptable calibration service dated not more
than 12 months prior to the test. As part of the submittal, a test
equipment list shall be furnished that includes the make and model
number of the following type of equipment as a minimum:

a. Spectrum Analyzer.

b. Signal Level Meter.

c. Volt-Ohm Meter.

d. Sound Pressure Level (SPL) Meter.

e. Oscilloscope.

4.3 SYSTEM GUARANTEE PERIOD OF SERVICE
A. Contractor’s Responsibility:

1. The Contractor shall guarantee that all provided material and
equipment will be free from defects, workmanship and will remain so
for a period of one year from date of final acceptance of the system
by the VA. The Contractor shall provide OEM’s equipment warranty
documents, to the Resident Engineer (or Facility Contracting Officer
if the Facility has taken procession of the building), that
certifies each item of equipment installed conforms to OEM published
specifications.

2. The Contractor®"s maintenance personnel shall have the ability to
contact the Contractor and OEM for emergency maintenance and
logistic assistance, remote diagnostic testing, and assistance in
resolving technical problems at any time. This contact capability
shall be provided by the Contractor and OEM at no additional cost to
the VA.
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3. All Contractor maintenance and supervisor personnel shall be fully
qualified by the OEM and must provide 2 copies of current and
qualified OEM training certificates and OEM certification upon
request.
4. Additionally, the Contractor shall accomplish the following minimum
requirements during the Two Year Guarantee Period:
a. Response Time during the Two Year Guarantee Period:

1) The Resident Engineer (or Facility Contracting Officer if the
system has been turned over to the Facility) is the
Contractor’s only official reporting and contact official for
MATV system trouble calls, during the guarantee period.

2) A standard work week is considered 8:00 A_M. to 5:00 P.M. or
as designated by the Resident Engineer (or Facility
Contracting Officer), Monday through Friday exclusive of
Federal Holidays.

3) The Contractor shall respond and correct on-site trouble
calls, during the standard work week to:

a) A routine trouble call within 1 working day of its report.
A routine trouble is considered a trouble that causes an
individual outlet to be inoperable.

b) An emergency trouble call within 4 hours of its report. An
emergency trouble is considered a trouble that causes a
sub-system (ward), distribution point, terminal cabinet, or
all call system to be inoperable at anytime.

4) 1T a HDTV MATV component failure cannot be corrected within 6
hours (exclusive of the standard work time limits), the
Contractor shall be responsible for providing alternate HDTV
MATV equipment. The alternate equipment/system shall be
operational within a maximum of 18 hours after the 6 hour
trouble shooting time and restore the effected location
operation to meet the system performance standards. 1f any
sub-system or major system trouble cannot be corrected within
one working day, the Contractor shall furnish and install
compatible substitute equipment returning the system or sub-
system to full operational capability, as described herein,
until repairs are complete.

b. Required On-Site Visits during the One Year Guarantee Period:
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The Contractor shall visit, on-site, as necessary, during the

guarantee period, to perform system preventive maintenance,

equipment cleaning, and operational adjustments to maintain
the system according the descriptions identified in this
document.

The Contractor shall arrange all Facility visits with the

Resident Engineer (or Facility Contracting Officer) prior to

performing the required maintenance visits.

Preventive maintenance shall be performed by the Contractor in

accordance with the OEM®"s recommended practice and service

intervals during non-busy time agreed to by the Resident

Engineer (or Facility Contracting Officer) and Contractor.

The preventive maintenance schedule, functions and reports

shall be provided to and approved by the Resident Engineer (or

Facility Contracting Officer).

The Contractor shall provide the Resident Engineer (or

Facility Contracting Officer) a type written report itemizing

each deficiency found and the corrective action performed

during each required visit or official reported trouble call.

The Contractor shall provide the Resident Engineer with sample

copies of these reports for review and approval at the

beginning of the Acceptance Test. The following reports are
the minimum required:

a) The Contractor shall provide a monthly summary all
equipment and sub-systems serviced during this guarantee
period to Resident Engineer (or Facility Contracting
Officer) by the fifth (5th) working day after the end of
each month. The report shall clearly and concisely describe
the services rendered, parts replaced and repairs
performed. The report shall prescribe anticipated future
needs of the equipment and systems for preventive and
predictive maintenance.

b) The Contractor shall maintain a separate log entry for each
item of equipment and each sub-system of the system. The
log shall list dates and times of all scheduled, routine,
and emergency calls. Each emergency call shall be described
with details of the nature and causes of emergency steps
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taken to rectify the situation and specific recommendations
to avoid such conditions in the future.

6) The Resident Engineer (or Facility Contracting Officer) shall
convey to the Facility Engineering Officer, 2 copies of actual
reports for evaluation.

a) The Resident Engineer (or Facility Contracting Officer)
shall ensure a copy of these reports is entered into the
system’s official acquisition documents.

b) The Facility Chief Engineer shall ensure a copy of these
reports iIs entered into the system’s official technical
record documents.

B. Work Not Included: Maintenance and repair service shall not include the
performance of any work due to improper use; accidents; other vendor,
contractor, or owner tampering or negligence, for which the Contractor
is not directly responsible and does not control. The Contractor shall
immediately notify the Resident Engineer or Facility Contracting
Officer in writing upon the discovery of these incidents. The Resident
Engineer or Facility Contracting Officer will investigate all reported
incidents and render

4.4 TRAINING

A. Provide thorough training of the owner’s engineering and maintenance
staff.

B. Provide the following minimum training times and durations:

1. 24 hours prior to opening
2. 24 hours for supervisors and system administrators
---END - - -
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SECTION 27 52 23
NURSE CALL SYSTEM

PART 1 - GENERAL

1.1
A.

SECTION SUMMARY

Work covered by this document includes design, engineering, labor,
material and products, equipment warranty and system guarantee,
training and services for, and incidental to, the complete installation
of new and fully operating National Fire Protection Association (NFPA)
— Life Safety Code 101.3-2 (@) Labeled and (b) Listed, Emergency
Service Nurse-Call and/or Life Safety listed Code Blue Communication
System and associated equipment (here-in-after referred to as the
System) provided in approved locations indicated on the contract
drawings. These items shall be tested and certified capable of
receiving, distributing, interconnecting and supporting Nurse-Call
communications signals generated local and remotely as detailed herein.
Work shall be complete, Occupational Safety and Health Administration
(OSHA), National Recognized Testing Laboratory (NRTL — i.e.
Underwriters Laboratory [UL]) Listed and Labeled; and VA Central
Office (VACO), Telecommunications Voice Engineering (TVE 0050P3B)
tested, certified and ready for operation.

The System shall be delivered free of engineering, manufacturing,
installation, and functional defects. It shall be designed, engineered
and installed for ease of operation, maintenance, and testing.

The term “provide”, as used herein, shall be defined as: designed,
engineered, furnished, installed, certified, tested, and guaranteed by
the Contractor.

Specification Order of Precedence: In the event of a conflict between
the text of this document and the Project’s Contract Drawings outlined
and/or cited herein; THE TEXT OF THIS DOCUMENT TAKES PRECEDENCE.
HOWEVER, NOTHING IN THIS DOCUMENT WILL SUPERSEDE APPLICABLE EMERGENCY
LAWS AND REGULATIONS, SPECIFICALLY NATIONAL AND/OR LOCAL LIFE AND
PUBLIC SAFETY CODES. The Local Fire Marshall and/or VA Public Safety
Officer are the only authorities that may modify this document’s
EMERGENCY CODE COMPLIANCE REQUIREMENTS, on a case by case basis, in
writing and confirmed by VA’s Project Manager (PM), Resident Engineer
(RE) and TVE-0050P3B. The VA PM is the only approving authority for

other amendments to this document that may be granted, on a case by
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NURSE
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case basis, in writhing with technical concurrencies by VA’s PM, RE,
TVE-0050P3B and identified Facility Project Personnel.
The Original Equipment Manufacturer (OEM) and Contractor shall ensure
that all management, sales, engineering and installation personnel have
read and understand the requirements of this specification before the
system is designed, engineered, delivered and provided. The Contractor
shall furnish a written statement stating this requirement as a part of
the technical submittal that includes each name and certification,
including the OEMs. The Contractor is cautioned to obtain in writing,
all approvals for system changes relating to the published contract

specifications and drawings, from the PM and/or the RE before

proceeding with the change.

RELATED SECTIONS

01 33 23 — Shop Drawings, Product Data and Samples.

07 84 00 — Firestopping.

26 05 21 — Low — Voltage Electrical Power Conductors and Cables (600
Volts and Below).

26 41 00 — Facility Lightning Protection.

27 05 11 — Requirements for Communications Installations.

27 05 26 — Grounding and Bonding for Communications Systems.
27 05 33 — Raceways and Boxes for Communications Systems.

27 10 00 — Structured Cabling Systems.

27 15 00 — Communications Horizontal Cabling.

DEFINITION

Provide: Design, engineer, furnish, install, connect complete, test,
certify and guarantee.
Work: Materials furnished and completely installed.
Review of contract drawings: A service by the engineer to reduce the
possibility of materials being ordered which do not comply with
contract documents. The engineer®s review shall not relieve the
Contractor of responsibility for dimensions or compliance with the
contract documents. The reviewer"s failure to detect an error does not
constitute permission for the Contractor to proceed in error.
Headquarters (aka VACO) Technical Review, for National and VA
Communications and Security, Codes, Frequency Licensing Standards,
Guidelines and Compliance:

Office of Telecommunications
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Special Communications Team (0050P3B)
1335 East West Highway — 3rd Floor
Silver Spring, Maryland 20910,
(0) 301-734-0350, (F) 301-734-0360

A. The installation shall comply fully with all governing authorities,

laws and ordinances, regulations, codes and standards, including, but

not limited

to:

1. United States Federal Law:

a. Departments of:
1) Commerce, Consolidated Federal Regulations (CFR), Title 15 —
Under the Information Technology Management Reform Act (Public

Law 104-106), the Secretary of Commerce approves standards and

guidelines that are developed by the:

a)

b)

Chapter 11, National Institute of Standards Technology
(NIST — formerly the National Bureau of Standards). Under
Section 5131 of the Information Technology Management
Reform Act of 1996 and the Federal Information Security
Management Act of 2002 (Public Law 107-347), NIST develops
— Federal Information Processing Standards Publication
(FIPS) 140-2-Security Requirements for Cryptographic
Modules.

Chapter XXI111, National Telecommunications and Information
Administration (NTIA — aka “Red Book”) Chapter 7.8 /7 9;
CFR, Title 47 Federal communications Commission (FCC) Part
15, Radio Frequency Restriction of Use and Compliance in
“Safety of Life” Functions & Locations.

2) FCC - Communications Act of 1934, as amended, CFR, Title 47 —
Telecommunications, in addition to Part 15 — Restrictions of

use for Part 15 listed Radio Equipment in Safety of Life /

Emergency Functions / Equipment/ Locations (also see CFR,
Title 15 — Department of Commerce, Chapter XXI1I — NTIA):

a)

b)
c)

NURSE CALL SYSTEM

Part 15 — Restrictions of use for Part 15 listed Radio
Equipment in Safety of Life / Emergency Functions /
Equipment/Locations.

Part 58 — Television Broadcast Service.

Part 90 — Rules and Regulations, Appendix C.
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3) Health, (Public Law 96-88), CFR, Title 42, Chapter 1V Health &
Human Services, CFR, Title 46, Subpart 1395(a)(b) JCAHO “a

hospital
Medicare

that meets JCAHO accreditation is deemed to meet the
conditions of Participation by meeting Federal

Directives:”

a) All guidelines for Life, Personal and Public Safety; and,

Essential and Emergency Communications.
4) Labor, CFR, Title 29, Part 1910, Chapter XVII - Occupational
Safety and Health Administration (OSHA), Occupational Safety
and Health Standard:

a) Subpart 7 - Definition and requirements (for a NRTL — 15

Laboratory’s, for complete list, contact

(http:

//www.osha.gov/dts/otpca/nrtl/faq nrtl_html):

1) UL:
a)

b)
)

d)

e)
L))

)
h)

K)

D
m)

NURSE CALL SYSTEM

44-02 — Standard for Thermoset-Insulated Wires and
Cables.

65 — Standard for Wired Cabinets.

83-03 — Standard for Thermoplastic-Insulated Wires
and Cables.

467-01 — Standard for Electrical Grounding and
Bonding Equipment

468 — Standard for Grounding and Bonding Equipment.
486A-01 — Standard for Wire Connectors and Soldering
Lugs for Use with Copper Conductors

486C-02 — Standard for Splicing Wire Connectors.
486D-02 — Standard for Insulated Wire Connector
Systems for Underground Use or in Damp or Wet
Locations.

486E-00 — Standard for Equipment Wiring Terminals for
Use with Aluminum and/or Copper Conductors.

493-01 — Standard for Thermoplastic-Insulated
Underground Feeder and Branch Circuit Cable.
514B-02 — Standard for Fittings for Cable and
Conduit.

1069 — Hospital Signaling and Nurse Call Equipment.
1449 — Standard for Transient Voltage Surge

Suppressors.
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n) 1479-03 — Standard for Fire Tests of Through-
Penetration Fire Stops.
0) 1666 — Standard for Wire/Cable Vertical (Riser) Tray
Flame Tests.
p) 1863 — Standard for Safety, Communications Circuits
Accessories.
q) 2024 — Standard for Optical Fiber Raceways.
r) 60950-1/2 — Information Technology Equipment —
Safety.
2) Canadian Standards Association (CSA): same tests as for
UL.
3) Communications Certifications Laboratory (CCL): same
tests
as for UL.
4) Intertek Testing Services NA, Inc. (ITSNA formerly
Edison Testing Laboratory [ETL]): same tests as for UL.
Subpart 35 — Compliance with NFPA 101 — Life Safety Code.

Subpart 36 - Design and construction requirements for exit
routes.
Subpart 268 - Telecommunications.

Subpart 305 - Wiring methods, components, and equipment

for general use.

5) Department of Transportation, CFR, Title 49 (Public Law 89-
670), Part 1, Subpart C — Federal Aviation Administration
(FAA):

a)

b)

Standards AC 110/460-1D & AC 707 / 460-2E — Advisory
Circulars for Construction of Antenna Towers.
Forms 7450 and 7460-2 — Antenna Construction Registration.

6) Veterans Affairs (Public Law No. 100-527), CFR, Title 38,
Volumes I & 11:

a)

b)

NURSE CALL SYSTEM

Office of Telecommunications:
1) Handbook 6100 — Telecommunications.
a) Spectrum Management FCC & NTIA Radio Frequency
Compliance and Licensing Program.
b) Special Communications Proof of Performance Testing,
VACO Compliance and Life Safety Certification(s).
Office of Cyber and Information Security (OCIS):
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Handbook 6500 - Information Security Program.
Wireless and Handheld Device Security Guideline Version
3.2, August 15, 2005.

VA”s National Center for Patient Safety — Veterans Health

Administration Warning System, Failure of Medical Alarm

Systems using Paging Technology to Notify Clinical Staff,
July 2004.
VA’s Center for Engineering Occupational Safety and Health,

concurrence with warning identified in VA Directive 7700.

Office of Construction and Facilities Management (CFM):

)
2)
3)
4)

5)

6)

7

8)

Master Construction Specifications (PG-18-1).

Standard Detail and CAD Standards (PG-18-4).

Equipment Guide List (PG-18-5).

Electrical Design Manual for VA Facilities (PG 18-10),

Articles 7 & 8.

Minimum Requirements of A/E Submissions (PG 18-15):

a) Volume B, Major New Facilities, Major Additions; and
Major Renovations, Article VI, Paragraph B.

b) Volume C - Minor and NRM Projects, Article I11,
Paragraph S.

c) Volume E - Request for Proposals Design/Build
Projects, Article 11, Paragraph F.

Mission Critical Facilities Design Manual (Final Draft —

2007).

Life Safety Protected Design Manual (Final Draft —
2007) .

Solicitation for Offerors (SFO) for Lease Based Clinics
— (05-2009).

b. Federal Specifications (Fed. Specs.):
1) A-A-59544-00 - Cable and Wire, Electrical (Power, Fixed
Installation).

2. National

Codes:

a. American Institute of Architects (AlIA): Guidelines for Healthcare

Facilities.

b. American National Standards Institute/Electronic Industries

Association/Telecommunications Industry Association
(ANSI/EIA/TIA):

NURSE CALL SYSTEM
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1) 568-B - Commercial Building Telecommunications Wiring

Standards:

a) B-1 — General Requirements.

b) B-2 — Balanced twisted-pair cable systems.
c) B-3 - Fiber optic cable systems.

2) 569 - Commercial Building Standard for Telecommunications
Pathways and Spaces.

3) 606 — Administration Standard for the Telecommunications
Infrastructure of Communications Buildings.

4) 607 — Commercial Building Grounding and Bonding Requirements
for Telecommunications.

5) REC 127-49 — Power Supplies.

6) RS 270 — Tools, Crimping, Solderless Wiring Devices,
Recommended Procedures for User Certification.

American Society of Mechanical Engineers (ASME):

1) Standard 17.4 — Guide for Emergency Personnel.

2) Standard 17.5 — Elevator & Escalator Equipment (prohibition of
installing non-elevator equipment in Elevator Equipment Room /
Mechanical Penthouse).

American Society of Testing Material (ASTM):

1) D2301-04 - Standard Specification for Vinyl Chloride Plastic
Pressure Sensitive Electrical Insulating Tape.

Building Industries Communications Services Installation (BICSI):

1) All standards for smart building wiring, connections and
devices for commercial and medical facilities.

2) Structured Building Cable Topologies.

3) In consort with ANSI/EIA/TIA.

Institute of Electrical and Electronics Engineers (IEEE):

1) SO/TR 21730:2007 - Use of mobile wireless communication and
computing technology in healthcare facilities -
Recommendations for electromagnetic compatibility (management
of unintentional electromagnetic interference) with medical
devices.

2) 0739-5175/08/02008 IEEE — Medical Grade — Mission Critical —
Wireless Networks.

3) C62.41 — Surge Voltages in Low-Voltage AC Power Circuits.

NFPA:
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1) 70 - National Electrical Code (current date of issue) —
Articles 517, 645 & 800.
2) 75 - Standard for Protection of Electronic Computer Data-
Processing Equipment.
3) 77 — Recommended Practice on Static Electricity.
4) 99 - Healthcare Facilities.
5) 101 - Life Safety Code.
3. State Hospital Code(s).-
4. Local Town, City and/or County Codes.
5. Accreditation Organization(s):
a. Joint Commission on Accreditation of Hospitals Organization
(JCAHO) — Section VI, Part 3a — Operating Features.
QUALIFICATIONS
The OEM shall have had experience with three (3) or more installations
of Nurse Call systems of comparable size and interfacing complexity
with regards to type and design as specified herein. Each of these
installations shall have performed satisfactorily for at least one (1)
year after final acceptance by the user. Include the names, locations
and point of contact for these installations as a part of the
submittal.
The Contractor shall submit certified documentation that they have been
an authorized distributor and service organization for the OEM for a
minimum of three (3) years. The Contractor shall be authorized by the
OEM to pass thru the OEM’s warranty of the installed equipment to VA.
In addition, the OEM and Contractor shall accept complete
responsibility for the design, installation, certification, operation,
and physical support for the System. This documentation, along with
the System Contractor and OEM certifications must be provided in
writing as part of the Contractor’s Technical submittal.
The Contractor’s Communications Technicians assigned to the System
shall be fully trained, qualified, and certified by the OEM on the
engineering, installation, operation, and testing of the System. The
Contractor shall provide formal written evidence of current OEM
certification(s) for the installer(s) as a part of the submittal or to
the RE before being allowed to commence work on the System.
The Contractor shall display all applicable national, state and local
licenses.
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The Contractor shall submit copy (s) of Certificate of successful
completion of OEM’s installation/training school for installing
technicians of the System’”s Nurse Call equipment being proposed.
CODES AND PERMITS
Provide all necessary permits and schedule all inspections as
identified in the contract’s milestone chart, so that the system is
proof of performance tested, certified and approved by VA and ready for
operation on a date directed by the Owner.
The contractor is responsible to adhere to all codes described herein
and associated contractual, state and local codes.
SCHEDUL ING
After the award of contract, the Contractor shall prepare a detailed
schedule (aka milestone chart) using “Microsoft Project” software or
equivalent. The Contractor Project Schedule (CPS) shall indicate
detailed activities for the projected life of the project. The CPS
shall consist of detailed activities and their restraining
relationships. It will also detail manpower usage throughout the
project.
It is the responsibility of the Contractor to coordinate all work with
the other trades for scheduling, rough-in, and finishing all work
specified. The owner will not be liable for any additional costs due
to missed dates or poor coordination of the supplying contractor with
other trades.

REVIEW OF CONTRACT DRAWINGS AND EQUIPMENT DATA SUBMITTALS (AKA
MECHNICAL SUBMITTALS)

(Note: The Contractor is encouraged, but not required, to submit
separate technical submittal(s) outlining alternate technical
approach(s) to the system requirements stated here-in as long as each
alternate technical document(s) is complete, separate, and submitted in
precisely the same manner as outlined herein. VA will review and rate
each received alternate submittal, which follows this requirement, in
exactly the same procedure as outlined herein. Partial, add-on, or
addenda type alternates will not be accepted or reviewed.)

Submit at one time within 10 days of contract awarding, drawings and
product data on all proposed equipment and system. Check for
compliance with contract documents and certify compliance with
Contractor®s "APPROVED™ stamp and signature.
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Support all submittals with descriptive materials, i.e., catalog

sheets, product data sheets, diagrams, and charts published by the

manufacturer. These materials shall show conformance to specification
and drawing requirements.

Where multiple products are listed on a single cut-sheet, circle or

highlight the one that you propose to use. Provide a complete and

through equipment list of equipment expected to be installed in the
system, with spares, as a part of the submittal. Special

Communications (TVE-0050P3B) will not review any submittal that does

not have this list.

Provide four (4) copies to the PM for technical review. The PM will

provide a copy to the offices identified in Paragraph 1.3.C & D, at a

minimum for compliance review as described herein where each

responsible individual(s) shall respond to the PM within 10 days of
receipt of their acceptance or rejection of the submittal(s).

Provide interconnection methods, conduit (where not already installed),

junction boxes (J-Boxes), cable, interface fixtures and equipment lists

for the: ENR(s) ( aka DMARC), TER, TCR, MCR, MCOR, PCR, ECR, Stacked

Telecommunications Rooms (STR), Nurses Stations (NS), Head End Room

(HER), Head End Cabinet (HEC), Head End Interface Cabinet (HEIC) and

approved TCO locations.

Equipment technical literature detailing the electrical and technical

characteristics of each item of equipment to be furnished.

Engineering drawings of the System, showing calculated of expected

signal levels at the headend input and output, each input and output

distribution point, and signal level at each telecommunications outlet.

Surveys Required as a Part of The Technical Submittal:

1. The Contractor shall provide the following System surveys that
depict various system features and capacities required in addition
to the on-site survey requirements described herein (see
Specification Paragraph 2.4.3). Each survey shall be in writing and
contain the following information (the formats are suggestions and
may be used for the initial Technical Submittal Survey
requirements), as a minimum:

a. Nurse Call Cable System Design Plan:
1) An OEM and contractor designed functioning Nurse Call System
cable plan to populate the entire TIP empty conduit/pathway
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distribution systems provided as a part of Specification 27 11
00 shall be provided as a part of the technical proposal. A
specific functioning Nurse Call: cable, interfaces, J-boxes
and back boxes shall coincide with the total growth items as
described herein. It is the Contractor’s responsibility to
provide the Systems” entire Nurse Call cable and accessory
requirements and engineer a functioning Nurse Call
distribution system and equipment requirement plan of the
following paragraph(s), at a minimum:
2) The required Nurse Call Equipment Locations:

EQUIPPED ITEM CAPACITY GROWTH
Master Stations 1 1
Dome Lights
Corridor 6 2
Other 1 2
Emergency Pull Stations
Toilet 1 2

Other

Central Control Cabinet/Equipment

Location
Power Supply(s) As required
UPS(s) As required

3) The required Nurse Call Cable Plant/Connections:
The Contractor shall clearly and fully indicate this category
for each item identified herein as a part of the technical
submittal. For this purpose, the following definitions and
sample connections are provided to detail the system’s

capability:

EQUIPPED ITEM CAPACITY GROWTH

Central Control Cabinet/Equipment

Location

Power Supply(s)

UPS(s)

Essential Electrical Power Panel(s)

Other
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Cable Plant

PROJECT RECORD DOCUMENTS (AS BUILTS)

Throughout progress of the Work, maintain an accurate record of changes
in Contract Documents. Upon completion of Work, transfer recorded
changes to a set of Project Record Documents.

The floor plans shall be marked in pen to include the following:

1. Each device specific locations with UL labels affixed.

2. Conduit locations.

3. Each interface and equipment specific location.

4. Head-end equipment and specific location.

5. Wiring diagram.

6. Labeling and administration documentation.

7. Warranty certificate.

8. System test results.

WARRANTIES / GUARANTY

The Contractor shall warrant the installation to be free from defect in
material and workmanship for a period of two (2) years from the date of
acceptance of the project by the owner. The Contractor shall agree to
remedy covered defects within four (4) hours of notification of major
failures or within twenty-four (24) hours of notification for
individual station related problems.

The Contractor shall agree to grantee the system according to the
guidelines outlined in Article 4 herein.

USE OF THE SITE

Use of the site shall be at the GC’s direction.

Coordinate with the GC for lay-down areas for product storage and
administration areas.

Coordinate work with the GC and their sub-contractors.

Access to buildings wherein the work is performed shall be directed by
the GC.

DELIVERY, STORAGE, AND HANDLING

Deliver, store, and handle products using means and methods that will
prevent damage, deterioration, and loss, including theft.

Store products in original containers.

Coordinate with the GC for product storage. There may be little or no
storage space available on site. Plan to potentially store materials
off site.
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Do not install damaged products. Remove damaged products from the site
and replaced with new product at no cost to the Owner.
PROJECT CLOSE-OUT
Prior to final inspection and acceptance of the work, remove all
debris, rubbish, waste material, tools, construction equipment,
machinery and surplus materials from the project site and thoroughly
clean your work area.
Before the project closeout date, the Contractor shall submit:
1. OEM Equipment Warranty Certificates.
2. Evidence of compliance with requirements of governing authorities
such as the Low Voltage Certificate of Inspection.
3. Project record documents.
4. Instruction manuals and software that is a part of the system.
5. System Guaranty Certificate.
Contractor shall submit written notice that:
1. Contract Documents have been reviewed.
2. Project has been inspected for compliance with contract.
3. Work has been completed in accordance with the contract.

PART 2 — PRODUCTS / FUNCTIONAL REQUIREMENTS

2.0

A

GENERAL REQUIREMENTS FOR EQUIPMENT AND MATERIALS

Furnish and install a complete and fully functional and operable Nurse
Call System for each location shown on the contract drawings.

The specific location for each Nurse Call: Central Control Cabinet is
GA131, Power Supply is GA131, Master Station is GA118, Dome Light as
indicated on drawings, Pull Cords as indicated on drawings.

Coordinate features and select interface components to form an
integrated Nurse Call system. Match components and interconnections
between the systems for optimum performance of specified functions.
Expansion Capability: The Nurse Call equipment interfaces and cables
shall be able to increase number of enunciation points in the future by
a minimum of 50 percent (%) above those indicated without adding any
internal or external components or main trunk cable conductors.
Equipment: Active electronic type shall use solid-state components,
fully rated for continuous duty unless otherwise indicated. Select
equipment for normal operation on input power usually supplied between
110 to 130 VAC, 60 Hz supplied from the Facility’s Emergency Electrical
Power System.
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Meet all FCC requirements regarding equipment listing, low radiation
and/or interference of RF signal(s). The system shall be designed to
prevent direct pickup of signals from within and outside the building
structure.
Weather/Water Proof Equipment: Listed and labeled by an OSHA certified
NRTL (i.e. UL) for duty outdoors or in damp locations.
SYSTEM DESCRIPTION
Furnish and install a complete and fully functional and operable Nurse
Call System.
The Contractor shall continually employ interfacing methods that are
approved by the OEM and VA. At a minimum, an acceptable interfacing
method requires not only a physical and mechanical connection, but also
a matching of signal, voltage, and processing levels with regard to
signal quality and impedance. The interface point must adhere to all
standards described herein for the full separation of Critical Care and
Life Safety systems.
The System Contractor shall connect the System ensuring that all NFPA
and UL Critical Care and Life Safety Circuit and System separation
guidelines are satisfied. The System Contractor is not allowed to make
any connections to the Telephone System.
System hardware shall consist of a standalone (separate) nurse call
patient communications network comprised of nurse console, control
stations, corridor dome lights, call cords/pull cord, conduits and
wiring. All necessary equipment required to meet the intent of these
specifications, whether or not enumerated within these specifications,
shall be supplied and installed to provide a complete and operating
nurse call patient communications network. It is not acceptable to
utilize the telephone cable system for the control and distribution of
nurse call (code Blue) signals and equipment.
System firmware shall be the product of a reputable firmware OEM of
record with a proven history of product reliability and sole control
over all source code. Manufacturer shall provide, free of charge,
product firmware/software upgrades for a period of two (2) years from
date of acceptance by VA for any product feature enhancements. System
configuration programming changes shall not require any exchange of
parts and shall be capable of being executed remotely via a modem
connection (when specifically approved first by TVE 0050P3B).
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The Nurse Call Head End Equipment shall be located in Telecommunication
Room GA131.
The System shall utilize microprocessor components for all signaling
and programming circuits and functions. Self contained or on board
system program memory shall be non-volatile and protected from erasure
from power outages for a minimum of 12 hours.
Provide a backup battery or a UPS for the System (including each
distribution cabinet/point, CRT and Monitor) to allow normal operation
and function (as if there was no AC power failure) in the event of an
AC power failure or during input power fluctuations for a minimum of 30
minutes.
All passive distribution equipment shall meet or exceed -80 dB
radiation shielding (aka RFI) shielding specifications and be provided
with connectors specified by the OEM.
All equipment face plates utilized in the system shall be stainless
steel, anodized aluminum or UL approved cycolac plastic for the areas
where provided.
Noise filters and surge protectors shall be provided for each equipment
interface cabinet, headend cabinet, control console and local and
remote amplifier locations to insure protection from input primary AC
power surges and to insure noise glitches are not induced into low
voltage data circuits.
Plug-in connectors shall be provided to connect all equipment, except
coaxial cables. Coaxial cable distribution points shall use coaxial
cable connections recommended by the cable OEM and approved by the
system OEM. Base band cable systems shall utilize barrier terminal
screw type connectors, at a minimum. As an alternate, crimp type
connectors installed with a ratchet type installation tool are
acceptable provided the cable dress, pairs, shielding, grounding,
connections and labeling are the same as the barrier terminal strip
connectors. Tape of any type, wire nuts or solder type connections are
unacceptable and will not be approved.
Contractor is responsible for pricing all accessories and miscellaneous
equipment required to form a complete and operating system. Unless
otherwise noted in this Part, equipment quantities shall be as
indicated on the drawings.
System Performance:
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1. At a minimum, each distribution, interconnection, interface,
terminating point shall be capable of supporting the Facility’s

Nurse Call System as follows:

a. Shall be compliant with and not degrade the operating parameters
of the Public Switched Telephone Network (PSTN) and the Federal
Telecommunications System (FTS) at each PSTN and FTS interface
(if attachment is permitted by TVE 0050P3B), interconnection and
TCO terminating locations detailed on the contract drawings.

b. The System shall provide the following minimum operational
functions:

1) The pulling of a call cord will initiate an audible signal to
the Master Station.
a) The audible alarm shall regenerate at the end of the
selected time-out period until the call is answered.
2) The pulling of a call cord will iInitiate a visual signal.
b) The visual signal shall continue until the call is
answered.
2. Each System Nurse Call location shall generate a minimum of
distinct calls:

a. Routine: single flashing dome lights & master station color and
audio tone,

b. Each generated call shall be cancelable at ONLY the originating
location,

2.3  MANUFACTURERS
A. The products specified shall be new, FCC and UL Listed, labeled and
produced by OEM manufacturer of record. An OEM of record shall be
defined as a company whose main occupation is the manufacture for sale
of the items of equipment supplied and which:
1. Maintains a stock of replacement parts for the item submitted,
2. Maintains engineering drawings, specifications, and operating
manuals for the items submitted, and
3. Has published and distributed descriptive literature and equipment
specifications on the items of equipment submitted at least 30 days
prior to the Invitation for Bid.
B. Specifications contained herein as set forth in this document detail
the salient operating and performance characteristics of equipment in
order for VA to distinguish acceptable items of equipment from
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unacceptable items of equipment. When an item of equipment is offered

or furnished for which there is a specification contained herein, the

item of equipment offered or furnished shall meet or exceed the

specification for that item of equipment.

Equipment Standards and Testing:

1.

The System has been defined herein as connected to systems
identified as Critical Service performing various Emergency and Life
Support Functions. Therefore, at a minimum, the system shall conform
to all aforementioned National and/or Local Life Safety Codes (which
ever are the more stringent), NFPA, NEC, this specification, JCAHCO
Life Safety Accreditation requirements, and the OEM recommendations,
instructions, and guidelines.

All supplies and materials shall be listed, labeled or certified by
UL or a NRTL where such standards have been established for the
supplies, materials or equipment.

The provided equipment required by the System design and approved
technical submittal must conform with each UL standard in effect for
the equipment, as of the date of the technical submittal (or the
date when the RE approved system equipment necessary to be replaced)
was technically reviewed and approved by VA. Where a UL standard is
in existence for equipment to be used in completion of this
contract, the equipment must bear the approved UL seal.

Each item of electronic equipment to be provided under this contract
must bear the approved UL seal or the seal of the testing laboratory
that warrants the equipment has been tested in accordance with, and
conforms to the specified standards. The placement of the UL Seal
shall be a permanent part of the electronic equipment that is not
capable of being transportable from one equipment item to another.

PORDUCTS

A. General

1.

2.

Contractor is responsible for pricing all accessories and

miscel laneous equipment required to form a complete and operating
system. The equipment quantities provided herein shall be as
indicated on the drawings with the exception of the indicated spare
equipment.

Contractor Furnished Equipment List (CFEs):
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a. The Contractor is required to provide a list of the CFE equipment

to be furnished.

item Is required.

The quantity, make and model number of each

Select the required equipment items quantities

that will satisfy the needs of the system as described herein and

with the OEM”s concurrence applied to the list(s), in writing.

Item

//As
//As

R
©

=

//As
//As
//As
//As
//As
//As
//As
//As

RPRRRRRRR
-Q =D Q0T

//As
//As
//As
//As
//As
//As
//As
//As
//As
//As
//As
//As
//As
//As
//As
//As
//As
//As
//As
.1 //As
//As
//As
//As
//As

OO WNER

COOCTT9 22299 Q

WN P

=

N

//As
//As
//As
//As
//As
//As
//As
//As
//As

GQOUuaouaooaooaaOnTUar_ARERDOWOWWWOWWWWWWWWWWN
oo

0000000000 0O00O0TTTO2HRO®

O~NO O~ WNPE

NURSE CALL SYSTEM

required//
required//

required//
required//
required//
required//
required//
required//
required//
required//

required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//
required//

2 (MIN)

required//
required//
required//
required//
required//
required//
required//
required//
required//

Quantity Unit

Interface Panel(s)
Electrical Supervision
Trouble Enunciator
Equipment Back Box(s)
Telephone

Public Address

Radio Paging / Equipment
Wireless / Equipment

Radio Pager / Equipment
Wireless / Equipment
Personal Communicator /
Equipment

Lightning Arrestor

Head End Equipment/Locations
Cabinet(s)

AC Power Conditioner & Filter
AC Power Strip

UPS

Interconnecting Wire/Cables
Wire / Cable Connector(s)
Wire / Cable Terminator(s)
Wire Management System
Head End Function(s)

H7 Interface

Nurse Locator

Staff Locator

Master Station(s)

Nurse Locator

Staff Locator

Distribution System(s)
Staff Station

Equipment Back Box(s)

Duty Station

Equipment Back Box(s)

Code Blue Station
Equipment Back Box(s)
Remote Station(s)

Patient Station(s)
Equipment Back Box(s)

Bed Interface(s)

Pillow Speaker

Push Button Cordset

Dummy Plugs

Bed Integrated Control
Lighting Interface Module
TV Control Interface
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TV Control

Jack

VAPHS — University Drive Division
Research Office Building — Building 30
01-10

TV Interconnection Cables
HDTV Coaxial

HDTV/Nurses Call

Control

Interface/

Auxiliary Mounting Interface
Emergency Station(s)
Equipment Back Box(s)
Toilet Emergency Station
(waterproof)
Shower Emergency Station
(waterproof)
Lavatory Emergency Station
(waterproof)
Room Dome Light
Equipment Back Box(s)
Other Dome Light(s)
Equipment Back Box(s)
Corridor Dome Light
Intersectional Dome Light
System Cable(s)

Coaxial
System Pin
Audio
Control
Video

System Connector(s)

Coaxial
System Pin
Audio
Control
Video

Wire Management Required as
described herein

Mental

Health Unit

Head End Function(s)
H7 Interface

Nurse Locator
Staff Locator

Master Station(s)

Nurse Locator
Staff Locator
Distribution System(s)
Staff Station
Equipment Back Box(s)
Duty Station
Equipment Back Box(s)
Patient Station(s)
Equipment Back Box(s)\

Security Room(s)

Security Station(s)
Equipment Back Box(s)\
Overhead Speaker/Microphone
Equipment Back Box(s)\
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VAPHS — University Drive Division
Research Office Building — Building 30

01-10

TV Surveillance System
Equipment Back Box(s)\
TV Interconnection Cables

Audio Interconnection Cables

Emergency Station(s)
Equipment Back Box(s)
Toilet Emergency Station
(waterproof)

Shower Emergency Station
(waterproof)

Lavatory Emergency Station
(waterproof)

Room Dome Light

Other Dome Light(s)
Equipment Back Box(s)
Corridor Dome Light
Intersectional Dome Light
System Cable(s)

Coaxial

System Pin

Audio

Control

Video

System Connector(s)
Coaxial

System Pin

Audio

Control

Video

Wire Management Required
described herein//

Blind Rehabilitation Unit
Head End Function(s)

H7 Interface

Nurse Locator

Staff Locator

Master Station(s)

Nurse Locator

Staff Locator
Distribution System(s)
Staff Station

Equipment Back Box(s)
Duty Station

Equipment Back Box(s)
Patient Station(s)
Equipment Back Box(s)\
Emergency Station(s)
Equipment Back Box(s)
Toilet Emergency Station
(waterproof)

Shower Emergency Station
(waterproof)

Lavatory Emergency Station
(waterproof)

Room Dome Light

as
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required//
required//

VAPHS — University Drive Division
Research Office Building — Building 30

01-10

Equipment Back Box(s)
Other Dome Light(s)
Equipment Back Box(s)
Corridor Dome Light
Intersectional Dome Light
System Cable(s)

Coaxial

System Pin

Audio

Control

Video

System Connector(s)
Coaxial

System Pin

Audio

Control

Video

Wire Management Required as
described herein//

Center fTor the Aging (aka
Nursing Home Care Unit)
Head End Function(s)

H7 Interface

Nurse Locator

Staff Locator

Master Station(s)

Nurse Locator

Staff Locator

Distribution System(s)
Staff Station

Equipment Back Box(s)

Duty Station

Equipment Back Box(s)
Patient Station(s)
Equipment Back Box(s)\
Security Room(s)

Security Station(s)
Equipment Back Box(s)\
Overhead Speaker/Microphone
Equipment Back Box(s)\

TV Surveillance System
Equipment Back Box(s)\

TV Interconnection Cables
Audio Interconnection Cables
Emergency Station(s)
Equipment Back Box(s)
Toilet Emergency Station
(waterproof)

Shower Emergency Station
(waterproof)

Lavatory Emergency Station
(waterproof)

Room Dome Light

Other Dome Light(s)
Equipment Back Box(s)
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As required//

10.

B. Telecommunications Room(s) (TR):

01-10

Corridor Dome Light
Intersectional Dome Light
System Cable(s)

Coaxial

System Pin

Audio

Control

Video

System Connector(s)
Coaxial

System Pin

Audio

Control

Video

Wire Management Required as
described herein//

Oncology, Radiology,
Dialysis, Units (These units
are treated the same as Blind
Rehabilitation Unit EXCEPT it
does contains a CODE BLUE
Function. If these units are
provided as a part of the
project, AT A MINIMUM —
DUPLI-CATE THE BLINE
REHABILITATION UNIT”S
EQUIPMETN LISTE AND EDIT AND
RENUMBER ACCORD-INGLY)//

On Hand Spares Provide a
separate system spares list
as indicated in each
equipment description.

1. Locate the Nurse Call equipment as required by system design and OEM

direction.
required.
Head-End Equipment:

Provide secured and lockable cabinet/rack(s) as

a. Provide all required power supplies, communications hubs, network

switches, intelligent controllers and other devices necessary to

form a complete system.

or wall mounted in an enclosed metal

Head-end components may be rack mounted

enclosure.

b. Provide the head end equipment in the closest Telecommunications

Room where the System is installed.

c. Provide the System UPS inside the cabinet or In a separate

cabinet adjacent to the head end cabinet that shall maintain a

minimum of 30 minute battery back-up to all system components.

NURSE CALL SYSTEM
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d.

3. HL7

a.

Research Office Building — Building 30
01-10
Equipment Cabinet: Comply with TIA/EIA-310-D. Lockable,
ventilated metal cabinet houses terminal strips, power supplies,
amplifiers, system volume control, and other switching and
control devices required for conversation channels and control
functions. See Paragraph 2.5.E for the Cabinet’s minimum
internal items that are in addition to the installed System
equipment.
Vertical Equipment Rack, Wall Mounted (to be included inside of
the Equipment Cabinet) containing the following minimum items:
1) 36” (28RU) internal rack space, welded steel construction,
minimum 20” usable depth, adjustable front mounting rails.
2) Install the following products in rack provided by same
manufacturer or as specified:

a) Security screws w/ nylon isolation bushings.

b) Textured blank panels.

c) Custom mounts for components without rack mount kits.

d) Security covers.

e) Internal system ground copper buss (may be substituted with
a bare #0 AWG copper wire or equivalent size copper mesh
strip connected to ONLY THE FACILITY”S SIGNAL GROUNDING
SYSTEM.

T) Power Sequencer- rack-mounted power conditioner and
(provide as-needed) delayed sequencer(s) with (2) un-
switched outlets each and contact closure control inputs.
Connect the conditioner to one of the dual duplex outlets.

g) Two (2) each 120VAC @ 20A dual duplex outlets, connected
via conduit to the nearest Electrical Service Panel that is
supplied by the Facility’s Essential Electrical System.

h) One (1) each 120VAC @ 15A Power Distribution Strip(s).
Connect each strip to the unstitched outlet on the power
conditioner.

Interface:
The system may support downloading and updating of patient data
from the hospital admission system (or other database) via the
HL7 standard. The data only has to travel one way, i.e. from the

admission system to the nurse-call system.
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b. Coordinate with the Owner the exact fields that will be populated
from the admissions system in the nurse-call system.

Cc. The Facility’s LAN/WAN is not allowed for Nurses Call/Code Blue
main wiring / function that must be a “stand alone primary cable
infrastructure” as described herein.

d. Connections to the VA LAN/WAN for functional or operable
conditions will be allowed ONLY when the LAN/WAN system has been
demonstrated and NFPA (at a minimum by TVE-0050P3B) Certified
meeting Life Safety Standards.

e. Provide one (1) spare HL Interface unit.

C. Call Initiation, Annunciation and Response:

1. Light and Tones:

a Calls may be initiated through:

1) Exam Room pull cord.
2) Toilet Emergency Station pull cord.

b Once a call is initiated, it must be annunciated at the following
locations:

1) The Corridor, Intersectional dome light associated with the
initiating device.

2) A local master control station indicating the call location
and priority.

c All calls must be displayed until they are cleared by the nursing
staff ONLY from the initiating device location.

2. All calls must be displayed on the master station until they are
cleared by the nursing staff at ONLY the originating station. |IFf
multiple calls are received at the master station within a short
period of time, they shall be stacked based on priority and wait
time. |If there are more calls than the master station screen can
display at one time (four [4] minimum), the system must provide a
simple scrolling feature.

D. Reports:

1. The system’s generated reports logging all calls, alarms, response
time, bed, and staff assignments may be allowed to transmit these
reports to a central archiving entity.

2. Reports function shall be limited by passwords and security tier

level access, so that only supervisors may access it when desired.
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3.

4.

Research Office Building — Building 30
01-10

Provide instructions to the owner on how to enable/disable the
reporting functions.
The Facility’s LAN/WAN IS NOT ALLOWED for Nurses Call/Code Blue main
wiring that must be a “stand alone primary cable infrastructure.”
Connections to the VA LAN/WAN will be allowed ONLY when the system
has been demonstrated and certified by 0050P2B meeting the minimum
guidelines and requirements of the Life Safety Code.

E. System/Management Software:

1.

3.

Provide and install system/management software on minimum of three

(3) owner-provided computers.

a. The management software shall at a minimum provide all
historical reporting features of the system as well as real-time
monitoring of events.

b. The system software shall at a minimum provide the system’s
operating and functioning parameters and script. The OEM shall
provide VA with access to the software’s script writing and
functions.

Provide two (2) spare CD’s with the software installed and operable.

Rights in Data: VA shall have the right to all script and

programming language of system management software. [If commercial

off the shelf (COTS) or a memorandum of understanding (MOU) is
required for follow-on maintenance, the Contractor is required to
accomplish the COTS Survey document and the RE is required to

accomplish the COTS Acquisition document supplied in Part 5

Attachments herein.

F. System Functional Station:

1.

Master Control:
a. Simple Tone and Light:

1) A visual / aural (tone only) system shall be provided,
protected and located in the Research Office Building. The
System shall include a pull cord with an associated corridor
dome light.

2) The visual / aural (tone only) system shall also include a
power supply and a visual / aural (tone only) display panel in
the area as shown on the drawings. The visual / tone display
panel shall generate audible and visual emergency signals to
indicate the location of a placed call.
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3)

4)

Research Office Building — Building 30
01-10

The Visual Display Panel shall be a digital readout touch

screen to visually announce the location of incoming calls

placed in the System including room and priority of the call.

IT a digital readout touch screen standard is not required or

approved by the Facility during the project design phase, an

alpha - numeric scheme shall be provided that identifies the:
ward, room and bed (i.e. Ward 2a, Room 201, Bed A (or 1) shall
read 2A201A -or- 2A201-1. Equivalent readouts are acceptable

as long as TVE 0050P3B and the Facility approve the readout).

a) Calls placed at emergency stations located in toilets shall
be displayed to the nurse control station.

b) 1t shall display a minimum of four incoming calls.
Additional placed calls shall be stored in order of
placement and priority.

The visual / aural (tone only) system shall be installed

according to the same Procedures, guidelines and standards

outlined for a regular Nurse Call System for emergency NOT

CODE BLUE OPERATION.

G. Distribution System: Provide all raceways, wire and equipment as

required for a complete system.

1. Provide the following minimum additional System requirements, cables

&

interconnections:

a. Each wire and cable used in the System shall be specifically OEM

certified by tags on each reel and recommended and approved for

installation in the Facility.
b. The Contractor shall provide the RE a 610 mm (2 foot) sample of
each wire and/or cable actually employed in the System and each

certification tag for approval before continuing with the

installation as described herein.

Copper Cables: Refer to Specification Section 27 15 00,

Horizontal Communications Cabling; Paragraph 2.4.C12.c. Copper

Cables — for minimum technical standards and requirements for

additional System voice and data cables.

2. Raceways, Back Boxes and conduit:

a.

In addition to the Raceways, Equipment Room Fittings provided

under Specification Sections 27 11 00 Communication Room Fittings
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and 27 15 00 —Communications Horizontal Cabling, provide the
following additional TIP raceway and fittings:

b. Each raceway that is open top, shall be: UL certified for
telecommunications systems, partitioned with metal partitions in
order to comply with NEC Parts 517 & 800 to “mechanically
separate telecommunications systems of different service, protect
the installed cables from falling out when vertically mounted and
allow junction boxes to be attached to the side to interface
“drop” type conduit cable feeds.

c. Intercommunication System cable infrastructure: EMT or in J-hooks
above accessible ceilings, 24 inches on center.

d. Junction boxes shall be not less than 2-1/2 inches deep and 6
inches wide by 6 inches long.

e. Flexible metal conduit is prohibited unless specifically approved
by 0050P3B.

3. UPS:

a. Provide a backup battery or a UPS for the System to allow normal
operation and function (as if there was no AC power failure) 1in
the event of an AC power failure or during input power
fluctuations for a minimum of 30 minutes.

H. Installation Kit:

1. General: The kit shall be provided that, at a minimum, includes all
connectors and terminals, labeling systems, audio spade lugs,
barrier strips, punch blocks or wire wrap terminals, heat shrink
tubing, cable ties, solder, hangers, clamps, bolts, conduit, cable
duct, and/or cable tray, etc., required to accomplish a neat and
secure installation. All wires shall terminate in a spade lug and
barrier strip, wire wrap terminal or punch block. Unfinished or
unlabeled wire connections shall not be allowed. Turn over to the RE
all unused and partially opened installation kit boxes, coaxial,
fiber optic, and twisted pair cable reels, conduit, cable tray,
and/or cable duct bundles, wire rolls, physical installation
hardware. The following are the minimum required installation sub-
kits:

2. System Grounding:
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Research Office Building — Building 30
01-10
a. The grounding kit shall include all cable and installation
hardware required. All radio equipment shall be connected to
earth ground via internal building wiring, according to the NEC.

PART 3 - EXECUTION

3.1

A

PROJECT MANAGEMENT

Assign a single project manager to this project who will serve as the

point of contact for the Owner, the General Contractor, and the

Engineer.

The Contractor shall be proactive in scheduling work at the hospital,

specifically the Contractor will initiate and maintain discussion with

the general contractor regarding the schedule for ceiling cover up and

install cables to meet that schedule.

Contact the Office of Telecommunications, Special Communications Team

(0050P2B) at (301) 734-0350 to have a VA Certified Telecommunications

COTR assigned to the project for telecommunications review, equipment

and system approval and co-ordination with VA’s Spectrum Management and

OCIS Teams.

COORDINATION WITH OTHER TRADES

Before beginning work, verify the location, quantity, size and access

for the following:

1. Isolated ground AC power circuits provided for systems.

2. Primary, emergency and extra auxiliary AC power generator
requirements.

3. Junction boxes, wall boxes, wire troughs, conduit stubs and other
related infrastructure for the systems.

4. System components installed by others.

5. Overhead supports and rigging hardware installed by others.

Immediately notify the Owner, GC and Consultant(s) in writing of any

discrepancies.

NEEDS ASSESSMENT

Provide a one-on-one meeting with the particular nursing manager of

each unit affected by the installation of the new nurse call system.

Review the floor plan drawing, educate the nursing manager with the

functions of the equipment that is being provided and gather details

specific to the individual units; coverage and priorities of calls;

staffing patterns; and other pertinent details that will affect system

programming and training.
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3.4

VAPHS — University Drive Division
Research Office Building — Building 30
01-10

INSTALLATION

General:

1.

2.

Execute work in accordance with National, State and local codes,

regulations and ordinances.

Install work neatly, plumb and square and in a manner consistent

with standard industry practice. Carefully protect work from dust,

paint and moisture as dictated by site conditions. The Contractor
will be fully responsible for protection of his work during the
construction phase up until final acceptance by the Owner.

Install equipment according to OEM”’s recommendations. Provide any

hardware, adaptors, brackets, rack mount kits or other accessories

recommended by OEM for correct assembly and installation.

Secure equipment Firmly in place, including receptacles, speakers,

equipment racks, system cables, etc.

a. All supports, mounts, fasteners, attachments and attachment
points shall support their loads with a safety factor of at least
5:1.

b. Do not impose the weight of equipment or Ffixtures on supports
provided for other trades or systems.

c. Any suspended equipment or associated hardware must be certified
by the OEM for overhead suspension.

d. The Contractor is responsible for means and methods in the
design, fabrication, installation and certification of any
supports, mounts, fasteners and attachments.

Finishes for any exposed work such as plates, racks, panels,

speakers, etc. shall be approved by the Architect, Owner and TVE

0050P3B.

Coordinate cover plates with field conditions. Size and install

cover plates as necessary to hide joints between back boxes and

surrounding wall. Where cover plates are not fitted with
connectors, provide grommeted holes in size and quantity required.

Do not allow cable to leave or enter boxes without cover plates

installed.

Active electronic component equipment shall consist of solid state

components, be rated for continuous duty service, comply with the

requirements of FCC standards for telephone and data equipment,

systems, and service.
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8.

10.

Research Office Building — Building 30
01-10

Color code all distribution wiring to conform to the Nurse Call

Industry Standard, EIA/TIA, and this document, whichever is the more

stringent. At a minimum, all equipment, cable duct and/or conduit,

enclosures, wiring, terminals, and cables shall be clearly and
permanently labeled according to and using the provided record
drawings, to facilitate installation and maintenance.

Connect the System’s primary input AC power to the Facility’

Critical Branch of the Emergency AC power distribution system as

shown on the plans or if not shown on the plans consult with RE

regarding a suitable circuit location prior to bidding.
Product Delivery, Storage and Handling:

a. Delivery: Deliver materials to the job site in OEM"s original
unopened containers, clearly labeled with the OEM"s name and
equipment catalog numbers, model and serial identification
numbers. The RE may inventory the cable, patch panels, and
related equipment.

b. Storage and Handling: Store and protect equipment in a manner,
which will preclude damage as directed by the RE.

B. Equipment Racks/Cabinets:

1.

2.

Fill unused equipment mounting spaces with blank panels or vent
panels. Match color to equipment racks/cabinets.

Provide security covers for all devices not requiring routine
operator control.

Provide vent panels and cooling fans as required for the operation
of equipment within the OEM" specified temperature limits. Provide
adequate ventilation space between equipment for cooling. Follow
manufacturer’s recommendations regarding ventilation space between
amplifiers.

Provide insulated connections of the electrical raceway to equipment
racks.

Provide continuous raceway/conduit with no more than 40% fill
between wire troughs and equipment racks/cabinets for all non-
plenum-rated cable. Ensure each system is mechanically separated
from each other in the wireway.

Ensure a minimum of 36 inches around each cabinet and/or rack to
comply with OSHA Safety Standards. Cabinets and/or Racks installed
side by side — the 36” rule applies to around the entire assembly
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C. Wiring Practice - in addition to the MANDATORY infrastructure
requirements outlined in VA Construction Specifications 27 10 00 —

Structured Cabling, 27 11 00 —Communications Rooms Fittings and 27 15

00 — TIP Horizontal Communicators Cabling, the following additional

practices shall be adhered too:

1. Comply with requirements for raceways and boxes specified in
Division 26 Section "Raceway and Boxes for Electrical Systems."

2. Execute all wiring in strict adherence to the National Electrical
Code, applicable local building codes and standard industry
practices.

3. Wiring shall be classified according to the following low voltage
signal types:

a. Balanced microphone level audio (below -20dBm) or Balanced line
level audio (-20dBm to +30dBm)

b. 70V audio speaker level audio.

c. Low voltage DC control or power (less than 48VDC)

4. Where raceway is to be EMT (conduit), wiring of differing
classifications shall be run in separate conduit. Where raceway is
to be an enclosure (rack, tray, wire trough, utility box) wiring of
differing classifications which share the same enclosure shall be
mechanically partitioned and separated by at least four (4) inches.
Where Wiring of differing classifications must cross, they shall
cross perpendicular to one another.

5. Do not splice wiring anywhere along the entire length of the run.
Make sure cables are fully insulated and shielded from each other
and from the raceway for the entire length of the run.

6. Do not pull wire through any enclosure where a change of raceway
alignment or direction occurs. Do not bend wires to less than radius
recommended by manufacturer.

7. Replace the entire length of the run of any wire or cable that is
damaged or abraided during installation. There are no acceptable
methods of repairing damaged or abraided wiring.

8. Use wire pulling lubricants and pulling tensions as recommended by
the OEM.

9. Use grommets around cut-outs and knock-outs where conduit or chase
nipples are not installed.

10. Do not use tape-based or glue-based cable anchors.
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Ground shields and drain wires to the Facility’s signal ground

system as indicated by the drawings.

Field wiring entering equipment racks shall be terminated as

follows:

a. Provide OEM directed service loops at harness break-outs and at
plates, panels and equipment. Loops should be sufficient to allow
plates, panels and equipment to be removed for service and
inspection.

b. Line level and speaker level wiring may be terminated inside the
equipment rack using specified terminal blocks (see ““Products.”)
Provide 15% spare terminals inside each rack. Microphone level
wiring may only be terminated at the equipment served.

c. IT specified terminal blocks are not designed for rack mounting,
utilize %” plywood or 1/8” thick aluminum plates/blank panels as
a mounting surface. Do not mount on the bottom of the rack.

d. Employ permanent strain relief for any cable with an outside
diameter of 1” or greater.

Use only balanced audio circuits unless noted otherwise directed and

indicated on the drawings.

Make all connections as follows:

a. Make all connections using rosin-core solder or mechanical
connectors appropriate to the application.

b. For crimp-type connections, use only tools that are specified by
the manufacturer for the application.

c. Use only insulated spade lugs on screw terminals. Spade lugs
shall be sized to fit the wire gauge. Do not exceed two lugs per
terminal.

d. Wire nuts, electrical tape or “Scotch Lock” connections are not
acceptable for any application.

Noise filters and surge protectors shall be provided for each

equipment interface cabinet, switch equipment cabinet, control

console, local, and remote active equipment locations to ensure
protection from input primary AC power surges and noise glitches are
not induced into low Voltage data circuits.

Wires or cables previously approved to be installed outside of

conduit, cable trays, wireways, cable duct, etc:
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a Only when specifically authorized as described herein, will wires
or cables be identified and approved to be installed outside of
conduit. The wire or cable runs shall be UL rated plenum and OEM
certified for use in air plenums.

b Wires and cables shall be hidden, protected, fastened and tied at
600 mm (24 in.) intervals, maximum, as described herein to
building structure.

c Closer wire or cable fastening intervals may be required to
prevents sagging, maintain clearance above suspended ceilings,
remove unsightly wiring and cabling from view and discourage
tampering and vandalism. Wire or cable runs, not provided in
conduit, that penetrate outside building walls, supporting walls,
and two hour fire barriers shall be sleeved and sealed with an
approved fire retardant sealant.

d Wire or cable runs to system components installed in walls (i.e.:
volume attenuators, circuit controllers, signal, or data outlets,
etc.) may, when specifically authorized by the RE, be fished
through hollow spaces in walls and shall be certified for use in
air plenum areas.

e Completely test all of the cables after installation and replace
any defective cables.

f Wires or cables that are installed outside of buildings shall be
in conduit, secured to solid building structures. If specifically
approved, on a case by case basis, to be run outside of conduit,
the wires or cables shall be installed, as described herein. The
bundled wires or cables must: Be tied at not less than 460 mm (18
in.) intervals to a solid building structure; have ultra violet
protection and be totally waterproof (including all connections).
The laying of wires or cables directly on roof tops, ladders,
drooping down walls, walkways, floors, etc. is not allowed and
will not be approved.

D. Cable Installation - Cable Installation - In addition to the MANDATORY
infrastructure requirements outlined in VA Construction Specifications
27 10 00 — Structured Cabling, 27 11 00 —Communications Rooms and
Fittings and 27 15 00 —Horizontal Cabling and the following additional
practices shall be adhered too:
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Support cable on maximum 2”-0" centers. Acceptable means of cable
support are cable tray, and j-hooks. Velcro wrap cable bundles
loosely to the means of support with plenum rated Velcro straps.
Plastic tie wraps are not acceptable as a means to bundle cables.
Run cables parallel to walls.
Install maximum of 10 cables in a single row of J-hooks. Provide
necessary rows of J-hooks as required by the number of cables.
Do not lay cables on top of light fixtures, ceiling tiles,
mechanical equipment, or ductwork. Maintain at least 2”-0" clearance
from all shielded electrical apparatus.
All cables shall be tested after the total installation is fully
complete. All test results are to be documented. All cables shall
pass acceptable test requirements and levels. Contractor shall
remedy any cabling problems or defects in order to pass or comply
with testing. This includes the re-pull of new cable as required at
no additional cost to the Owner.
Ends of cables shall be properly terminated on both ends per
industry and OEM”s recommendations.
Provide proper temporary protection of cable after pulling is
complete before final dressing and terminations are complete. Do not
leave cable lying on floor. Bundle and tie wrap up off of the floor
until you are ready to terminate.
Terminate all conductors; no cable shall contain un-terminated
elements. Make terminations only at outlets and terminals.
Splices, Taps, and Terminations: Arrange on numbered terminal strips
in junction, pull, and outlet boxes; terminal cabinets; and
equipment enclosures. Cables may not be spliced.

10.Bundle, lace, and train conductors to terminal points without

exceeding OEM®"s limitations on bending radii. Install lacing bars
and distribution spools.

11.Cold-Weather Installation: Bring cable to room temperature before de-

reeling. Heat lamps shall not be used.

12_Cable shall not be run through structural members or be in contact

with pipes, ducts, or other potentially damaging items.

13.Separation of Wires: (REFER TO RACEWAY INSTALLATION) Separate speaker-

NURSE CALL SYSTEM

microphone, line-level, speaker-level, and power wiring runs.
Install in separate raceways or, where exposed or in same enclosure,
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separate conductors at least 12 inches apart for speaker microphones
and adjacent parallel power and telephone wiring. Separate other
intercommunication equipment conductors as recommended by equipment
manufacturer .

14.Serve all cables as follows:

a. Cover the end of the overall jacket with a 1” (minimum) length of
transparent heat-shrink tubing. Cut unused insulated conductors
2” (minimum) past the heat-shrink, fold back over jacket and
secure with cable-tie. Cut unused shield/drain wires 2”7 (minimum)
past the Heatshrink and serve as indicated below.

b. Cover shield/drain wires with heat-shrink tubing extending back
to the overall jacket. Extend tubing %” past the end of unused
wires, fold back over jacket and secure with cable tie.

c. For each solder-type connection, cover the bare wire and solder

connection with heat-shrink tubing.

E. Labeling: Provide labeling in accordance with ANSI/ZEIA/TIA-606-A. All
lettering for Nurse Call circuits shall be stenciled using laser

printers.

1.

Cable and Wires (Hereinafter referred to as “Cable’): Cables shall
be labeled at both ends in accordance with ANSI/EIA/TIA-606-A.
Labels shall be permanent in contrasting colors. Cables shall be
identified according to the System “Record Wiring Diagrams.”
Equipment: System equipment shall be permanently labeled with
contrasting plastic laminate or Bakelite material. System equipment
shall be labeled on the face of the unit corresponding to its
source.

a. Clearly, consistently, logically and permanently mark switches,
connectors, jacks, relays, receptacles and electronic and other
equipment.

b. Engrave and paint fill all receptacle panels using 1/8” (minimum)
high lettering and contrasting paint.

c. For rack-mounted equipment, use engraved Lamacoid labels with
white 1/8” (minimum) high lettering on black background. Label
the front and back of all rack-mounted equipment.

Conduit, Cable Duct, and/or Cable Tray: The Contractor shall label

all conduit, duct and tray, including utilized GFE, with permanent

marking devices or spray painted stenciling a minimum of 3 meters
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(10 ft.) identifying it as the System. In addition, each enclosure
shall be labeled according to this standard.
Termination Hardware: The Contractor shall label TCOs and patch
panel connections using color coded labels with identifiers in
accordance with ANSI/EIA/TIA-606-A and the “Record Wiring Diagrams.”
Where multiple pieces of equipment reside in the same rack group,
clearly and logically label each indicating to which room, channel,
receptacle location, etc. they correspond.
Permanently label cables at each end, including intra-rack
connections. Labels shall be covered by the same, transparent heat-
shrink tubing covering the end of the overall jacket. Alternatively,
computer generated labels of the type which include a clear
protective wrap may be used.
Contractor’s name shall appear no more than once on each continuous
set of racks. The Contractor’s name shall not appear on wall plates
or portable equipment.

Conduit and Signal Ducts: When the Contractor and/or OEM determines

additional system conduits and/or signal ducts are required in order to

meet the system minimum performance standards outlined herein, the

contractor shall provide these items as follows:

1.

Conduit:

a. The Contractor shall employ the latest installation practices and
materials. The Contractor shall provide conduit, junction boxes,
connectors, sleeves, weather heads, pitch pockets, and associated
sealing materials not specifically identified in this document as
GFE. Conduit penetrations of walls, ceilings, floors,
interstitial space, fire barriers, etc., shall be sleeved and
sealed.

b. All cables shall be installed in separate conduit and/or signal
ducts (exception from the separate conduit requirement to allow
Nurse Call cables to be installed in partitioned cable tray with
voice cables may be granted in writing by the RE if requested).
Conduits shall be provided in accordance with Section 27 05 33,
RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS, and NEC Articles
517 for Critical Care and 800 for Communications systems, at a

minimum.
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c. When metal, plastic covered, etc., Flexible cable protective
armor or systems are specifically authorized to be provided for
use in the System, their installation guidelines and standards
shall be as specified herein, Section 27 05 33, RACEWAYS AND
BOXES FOR COMMUNICATIONS SYSTEMS, and the NEC.

d. Conduit fill (including GFE approved to be used in the system)
shall not exceed 40%. Each conduit end shall be equipped with a
protective insulator or sleeve to cover the conduit end,
connection nut or clamp, to protect the wire or cable during
installation and remaining in the conduit. Electrical power
conduit shall be installed in accordance with the NEC. AC power
conduit shall be run separate from signal conduit.

PROTECTION OF NETWORK DEVICES

Contractor shall protect network devices during unpacking and
installation by wearing manufacturer approved electrostatic discharge
(ESD) wrist straps tied to chassis ground. The wrist strap shall meet
OSHA requirements for prevention of electrical shock, should technician
come in contact with high voltage.

CUTTING, CLEANING AND PATCHING

It shall be the responsibility of the contractor to keep their work
area clear of debris and clean area daily at completion of work.

It shall be the responsibility of the contractor to patch and paint any
wall or surface that has been disturbed by the execution of this work.
The Contractor shall be responsible for providing any additional
cutting, drilling, Fitting or patching required that is not indicated
as provided by others to complete the Work or to make its parts fit
together properly.

The Contractor shall not damage or endanger a portion of the Work or
fully or partially completed construction of the Owner or separate
contractors by cutting, patching or otherwise altering such
construction, or by excavation. The Contractor shall not cut or
otherwise alter such construction by the Owner or a separate contractor
except with written consent of the Owner and of such separate
contractor; such consent shall not be unreasonably withheld. The
Contractor shall not unreasonably withhold from the Owner or a separate
Contractor the Contractor’s consent to cutting or otherwise altering
the Work.
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Where coring of existing (previously installed) concrete is specified
or required, including coring indicated under unit prices, the location
of such coring shall be clearly identified in the field and the
location shall be approved by the Project Manager prior to commencement
of coring work.
FIREPROOFING
Where Nurse Call wires, cables and conduit penetrate fire rated walls,
floors and ceilings, Fireproof the opening.
Provide conduit sleeves (if not already provided by electrical
contractor) for cables that penetrate fire rated walls and
Telecommunications Rooms floors and ceilings. After the cabling
installation is complete, install fire proofing material in and around
all conduit sleeves and openings. Install fire proofing material
thoroughly and neatly. Seal all floor and ceiling penetrations.
Use only materials and methods that preserve the integrity of the fire
stopping system and its rating.
Install fireproofing where low voltage cables are installed In the same
manholes with high voltage cables; also cover the low voltage cables
with arc proof and fireproof tape.
Use approved fireproofing tape of the same type as used for the high
voltage cables, and apply the tape in a single layer, one-half lapped
or as recommended by the manufacturer. Install the tape with the coated
side towards the cable and extend it not less than 25 mm (one inch)
into each duct.
Secure the tape in place by a random wrap of glass cloth tape.
GROUNDING
Ground Nurse Call cable shields and equipment to eliminate shock hazard
and to minimize ground loops, common mode returns, noise pickup, cross
talk, and other impairments as specified in CFM Division 27, Section 27
05 26 — Grounding and Bonding for Communications Systems.
Facility Signal Ground Terminal: Locate at main room or area signal
ground within the room (i.e. head end and telecommunications rooms) or
area(s) and indicate each signal ground location on the drawings.
Extend the signal ground to inside each equipment cabinet and/or rack.
Ensure each cabinet and/or rack installed item of equipment is
connected to the extended signal ground. Isolate the signal ground
from power and major equipment grounding systems.
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D. When required, install grounding electrodes as specified in CFM
Division 26, Section 26 05 26 —Grounding and Bonding for Electrical
Systems.

E. Do not use “3" or 4™ wire internal electrical system conductors for
communications signal ground.

F. Do not connect the signal ground to the building’s external lightning
protection system.

G. Do Not “mix grounds” of different systems.

H. Insure grounds of different systems are installed as to not violate
OSHA Safety and NEC installation requirements for protection of
personnel.

PART 4 — TESTING / GUARANTY / TRAINING
4.0  SYSTEM LISTING

The Nurses Call System is NFPA listed as an “Emergency” Communication

system.

4.1 PROOF OF PERFORMANCE TESTING

A. Intermediate Testing:

1. After completion of 30 — 40% of the installation of a head end
cabinet(s) and equipment, one master stations, local and remote
stations, treatment rooms, and prior to any further work, this
portion of the system must be pretested, inspected, and lcertified.
Each item of installed equipment shall be checked to ensure
appropriate UL Listing and Certification Labels are affixed as
required by NFPA -Life Safety Code 101-3.2 (a) & (b), UL Nurse Call
Standard 1069 and JCHCO evaluation guidelines, and proper
installation practices are followed. The intermediate test shall
include a full operational test.

2. All inspections and tests shall be conducted by an OEM-certified
contractor representative and witnessed by TVE-0050P3B if there is
no local Government Representative that processes OEM and VA
approved Credentials to inspect and certify the system. The results
of the inspection will be officially recorded by the Government
Representative and maintained on file by the RE, until completion of
the entire project. The results will be compared to the Acceptance
Test results. An identical inspection may be conducted between the
65 - 75% of the system construction phase, at the direction of the
RE.
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Contractor shall align, balance, and completely pretest the entire

system under full operating conditions.

2. Pretesting Procedure:

a. During the System Pretest the Contractor shall verify (utilizing

approved test equipment) that the System is fully operational and

meets all the System performance requirements of this standard.
b. The Contractor shall pretest and verify that all PSM System
functions and specification requirements are met and operational,

no unwanted aural effects, such as signal distortion, noise

pulses, glitches, audio hum, poling noise, etc. are present. At a

minimum, each of the following locations shall be fully

pretested:

iy
2)

3)

4)
5)
6)
7
8)

9
10)
11)
12)
13)
14)

Central Control Cabinets.

Nurse Control Stations.

a) Master Stations

b) Patient Stations

c) Staff Stations

d) Emergency Stations

e) Code Blue Stations

Dome Lights.

a) Corridors

b) Intersectional

STRs

Local and Remote Enunciation Panels (code blue).
Electrical Supervision Panels/Functions/locations.
All Networked locations.

System interface locations (i.e. wireless, PA, telephone,
etc.).

System trouble reporting.

System electrical supervision.

UPS operation.

Primary / Emergency AC Power Requirements

Extra Auxiliary Generator Requirements.

NSs.
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3. The Contractor shall provide four (4) copies of the recorded system
pretest measurements and the written certification that the System
is ready for the formal acceptance test shall be submitted to the
RE.

C. Acceptance Test:

1. After the Nurse Call System has been pretested and the Contractor
has submitted the pretest results and certification to the RE, then
the Contractor shall schedule an acceptance test date and give the
RE 15 working days written notice prior to the date the acceptance
test iIs expected to begin. The System shall be tested in the
presence of a TVE 0050P3B and OEM certified representatives. The
System shall be tested utilizing the approved test equipment to
certify proof of performance and Life Safety / Critical Service
compliance. The tests shall verify that the total System meets all
the requirements of this specification. The notification of the
acceptance test shall include the expected length (in time) of the
test.

2. The acceptance test shall be performed on a '"go-no-go'" basis. Only
those operator adjustments required to show proof of performance
shall be allowed. The test shall demonstrate and verify that the
installed System does comply with all requirements of this
specification under operating conditions. The System shall be rated
as either acceptable or unacceptable at the conclusion of the test.
Failure of any part of the System that precludes completion of
system testing, and which cannot be repaired in four (4) hours,
shall be cause for terminating the acceptance test of the System.
Repeated failures that result in a cumulative time of eight (8)
hours to affect repairs shall cause the entire System to be declared
unacceptable.

3. Retesting of the entire System shall be rescheduled at the
convenience of the Government and costs borne by the Contractor at
the direction of the SRE.

D. Acceptance Test Procedure:

1. Physical and Mechanical Inspection:

a. The TVE 0050P3B Representative will tour all major areas where
the Nurse Call System and all sub-systems are completely and
properly installed to insure they are operationally ready for
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proof of performance testing. A system inventory including
available spare parts will be taken at this time. Each item of
installed equipment shall be checked to ensure appropriate UL
certification labels are affixed.
The System diagrams, record drawings, equipment manuals, TIP Auto
CAD Disks, intermediate, and pretest results shall be formally
inventoried and reviewed.
Failure of the System to meet the installation requirements of
this specification shall be grounds for terminating all testing.

Operational Test:

a.

After the Physical and Mechanical Inspection, the central
terminating and nurse call master control equipment shall be
checked to verify that it meets all performance requirements
outlined herein. A spectrum analyzer and sound level meter may be
utilized to accomplish this requirement.

Following the central equipment test, a pillow speaker (or on
board speaker) shall be connected to the central terminating and
nurse call master control equipment’s output tap to ensure there
are no signal distortions such as inter-modulation, data noise,
popping sounds, erratic system functions, on any function.

The distribution system shall be checked at each interface,
junction, and distribution point, first, middle, and last
intersectional, room, and bed dome light in each leg to verify
that the nurse call distribution system meets all system
performance standards.

Each MATV outlet that is controlled by a nurse call pillow
speaker shall be functionally tested at the same time utilizing
the Contractor’s approved hospital grade HDTV receiver and TV
remote control cable.

The RED system and volume stepper switches shall be checked to
insure proper operation of the pillow speaker, the volume stepper
and the RED system (if installed).

Additionally, each installed emergency, patient, staff, duty,
panic station, intersectional, room, and bed dome light, power
supply, code one, and remote annunciator panels shall be checked
insuring they meet the requirements of this specification.
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g- Once these tests have been completed, each installed sub-system
function shall be tested as a unified, functioning and fully
operating system. The typical functions are: nurse follower,
three levels of emergency signaling (i.e. flashing red emergency,
flashing white patient emergency, flashing white or combination
lights for staff emergency, separate flashing code blue), minimum
of 10 minutes of UPS operation, memory saving, minimum of ten
station audio paging, canceling emergency calls at each
originating station only, and storage and prioritizing of calls.

h. Individual Item Test: The TVE 0050P3B Representative will select
individual items of equipment for detailed proof of performance
testing until 100% of the System has been tested and found to
meet the contents of this specification. Each item shall meet or
exceed the minimum requirements of this document.

3. Test Conclusion:

a. At the conclusion of the Acceptance Test, using the generated
punch list (or discrepancy list) the VA and the Contractor shall
jointly agree to the results of the test, and reschedule testing
on deficiencies and shortages with the RE. Any retesting to
comply with these specifications will be done at the Contractor®s
expense.

b. If the System is declared unacceptable without conditions, all
rescheduled testing expenses will be borne by the Contractor.

E. Acceptable Test Equipment: The test equipment shall furnished by the
Contractor shall have a calibration tag of an acceptable calibration
service dated not more than 12 months prior to the test. As part of the
submittal, a test equipment list shall be furnished that includes the
make and model number of the following type of equipment as a minimum:
1. Spectrum Analyzer.

2. Signal Level Meter.

3. Volt-Ohm Meter.

4. Sound Pressure Level (SPL) Meter.

5. Oscilloscope.

6. Pillow Speaker Test Set (Pillow Speaker with appropriate load and
cross connections in lieu of the set is acceptable).

7. Patient Push Button Cord Test Set.

8. Patient Bed with connecting multiple conductor cord.
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4.2  SYSTEM GUARANTEE PERIOD OF SERVICE
A. Contractor’s Responsibility:

1. The Contractor shall guarantee that all provided material and
equipment will be free from defects, workmanship and will remain so
for a period of one year from date of final acceptance of the System
by the VA. The Contractor shall provide OEM’s equipment warranty
documents, to the RE (or Facility Contracting Officer if the
Facility has taken procession of the building), that certifies each
item of equipment installed conforms to OEM published
specifications.

2. The Contractor®s maintenance personnel shall have the ability to
contact the Contractor and OEM for emergency maintenance and
logistic assistance, remote diagnostic testing, and assistance in
resolving technical problems at any time. This contact capability
shall be provided by the Contractor and OEM at no additional cost to
the VA.

3. All Contractor maintenance and supervisor personnel shall be fully
qualified by the OEM and must provide two (2) copies of current and
qualified OEM training certificates and OEM certification upon
request.

4. Additionally, the Contractor shall accomplish the following minimum
requirements during the two year guaranty period:

a. Response Time during the Two Year Guaranty Period:

1) The RE (or Facility Contracting Officer if the system has been
turned over to the Facility) is the Contractor’s ONLY OFFICIAL
reporting and contact official for nurse call system trouble
calls, during the guaranty period.

2) A standard work week is considered 8:00 A_.M. to 5:00 P.M. or
as designated by the RE (or Facility Contracting Officer),
Monday through Friday exclusive of Federal Holidays.

3) The Contractor shall respond and correct on-site trouble calls,
during the standard work week to:

a) A routine trouble call within one (1) working day of its
report. A routine trouble is considered a trouble which
causes a pillow speaker or cordset, one (1) master nurse
control station, patient station, emergency station, or
dome light to be inoperable.
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b) Routine trouble calls in critical emergency health care
facilities (i.e., cardiac arrest, intensive care units,
etc.) shall also be deemed as an emergency trouble call.
The RE (or Facility Contracting Officer) shall notify the
Contractor of this type of trouble call.

c) An emergency trouble call within four hours of its report.
An emergency trouble is considered a trouble which causes a
sub-system (ward), distribution point, terminal cabinet, or
code one system to be inoperable at anytime.

IT a Nurse Call and/or Code Blue/ component failure cannot be

corrected within four (4) hours (exclusive of the standard

work time limits), the Contractor shall be responsible for
providing alternate nurse call equipment. The alternate

equipment/system shall be operational within a maximum of 20

hours after the four (4) hour trouble shooting time and

restore the effected location operation to meet the System
performance standards. If any sub-system or major system
trouble cannot be corrected within one working day, the

Contractor shall furnish and install compatible substitute

equipment returning the System or sub-system to full

operational capability, as described herein, until repairs are

complete.

b. Required On-Site Visits during the Two Year Guaranty Period

)

2)

3)

The Contractor shall visit, on-site, for a minimum of eight
(8) hours, once every 12 weeks, during the guaranty period, to
perform system preventive maintenance, equipment cleaning, and
operational adjustments to maintain the System according the
descriptions identified in this document.

The Contractor shall arrange all Facility visits with the RE
(or Facility Contracting Officer) prior to performing the
required maintenance visits.

Preventive maintenance shall be performed by the Contractor in
accordance with the OEM®"s recommended practice and service
intervals during non-busy time agreed to by the RE (or
Facility Contracting Officer) and Contractor.
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4) The preventive maintenance schedule, functions and reports
shall be provided to and approved by the RE (or Facility
Contracting Officer).

5) The Contractor shall provide the RE (or Facility Contracting
Officer) a type written report itemizing each deficiency found
and the corrective action performed during each required visit
or official reported trouble call. The Contractor shall
provide the RE with sample copies of these reports for review
and approval at the beginning of the Acceptance Test. The
following reports are the minimum required:

a) The Contractor shall provide a monthly summary all
equipment and sub-systems serviced during this guarantee
period to RE (or Facility Contracting Officer) by the fifth
(5" working day after the end of each month. The report
shall clearly and concisely describe the services rendered,
parts replaced and repairs performed. The report shall
prescribe anticipated future needs of the equipment and
systems for preventive and predictive maintenance.

b) The Contractor shall maintain a separate log entry for each
item of equipment and each sub-system of the System. The
log shall list dates and times of all scheduled, routine,
and emergency calls. Each emergency call shall be
described with details of the nature and causes of
emergency steps taken to rectify the situation and specific
recommendations to avoid such conditions in the future.

6) The RE (or Facility Contracting Officer) shall convey to the
Facility Engineering Officer, two (2) copies of actual reports
for evaluation.

a) The RE (or Facility Contracting Officer) shall ensure a
copy of these reports is entered into the System’s official
acquisition documents.

b) The Facility Chief Engineer shall ensure a copy of these
reports is entered into the System’s official technical
record documents.

B. Work Not Included: Maintenance and repair service shall not include the
performance of any work due to improper use; accidents; other vendor,
contractor, or owner tampering or negligence, for which the Contractor
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is not directly responsible and does not control. The Contractor shall
immediately notify the RE or Facility Contracting Officer in writing
upon the discovery of these incidents. The RE or Facility Contracting
Officer will investigate all reported incidents and render
TRAINING
Provide thorough training of all nursing staff assigned to those
nursing units receiving new networked nurse/patient communications
equipment. This training shall be developed and implemented to address
two different types of staff. Floor nurses/staff shall receive training
from their perspective, and likewise, unit secretaries (or any person
whose specific responsibilities include answering patient calls and
dispatching staff) shall receive operational training from their
perspective. A separate training room will be set up that allows this
type of individualized training utilizing in-service training unit,
prior to cut over of the new system.
Provide the following minimum training times and durations:
1. 8 hours prior to opening for nursing staff (in 4-hour increments).
Coordinate schedule with Owner.
---END- - -

NURSE CALL SYSTEM 27 52 23 - 47



Solicitation No. VA-101-10-RP-0130 VAPHS — University Drive Division

Research Office Building — Building 30

SECTION 28 05 33
RACEWAYS AND BOXES FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL
1.1 DESCRIPTION

A

B.

This section specifies the furnishing, installation, and connection of
conduit, Fittings, and boxes to form complete, coordinated, raceway
systems. Raceways are required for all electronic safety and security
cabling unless shown or specified otherwise.

Definitions: The term conduit, as used in this specification, shall mean
any or all of the raceway types specified.

1.2 RELATED WORK

A.
B.

Bedding of conduits: Section 31 20 00, EARTH MOVING.

Sealing around penetrations to maintain the integrity of fire rated
construction: Section 07 84 00, FIRESTOPPING.

Fabrications for the deflection of water away from the building envelope
at penetrations: Section 07 60 00, FLASHING AND SHEET METAL.

Sealing around conduit penetrations through the building envelope to
prevent moisture migration into the building: Section 07 92 00, JOINT
SEALANTS.

1.3 SUBMITTALS

In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND

SAMPLES, furnish the following:

Shop Drawings:

1. Size and location of main feeders;

2. Size and location of panels and pull boxes

3. Layout of required conduit penetrations through structural elements.

4. The specific item proposed and its area of application shall be
identified on the catalog cuts.

Certification: Prior to final inspection, deliver to the Contracting

Officer’s Technical Representative (COTR) four copies of the

certification that the material iIs in accordance with the drawings and

specifications and has been properly installed.

1.4 APPLICABLE PUBLICATIONS

A

Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specification to the extent
referenced. Publications are referenced in the text by the basic
designation only.

National Fire Protection Association (NFPA):

70-05. ... National Electrical Code (NEC)
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Underwriters Laboratories, Inc. (UL):

1-03. i Flexible Metal Conduit

5-01. ... Surface Metal Raceway and Fittings

6-03. . ... Rigid Metal Conduit

50-03. . i Enclosures for Electrical Equipment

360-03. ... Liquid-Tight Flexible Steel Conduit

467-01. .. .. Grounding and Bonding Equipment

B514A-01. . ... ... Metallic Outlet Boxes

514B-02. .. ..o ... Fittings for Cable and Conduit

514C-05. .. ... Nonmetallic Outlet Boxes, Flush-Device Boxes and
Covers

651-02. ..o Schedule 40 and 80 Rigid PVC Conduit

651A-03. .. i Type EB and A Rigid PVC Conduit and HDPE Conduit

797-03. @ e Electrical Metallic Tubing

1242-00. . oo oo i Intermediate Metal Conduit

National Electrical Manufacturers Association (NEMA):

TC-3-04. . ... PVC Fittings for Use with Rigid PVC Conduit and
Tubing

FB1-03. .. i iiieaaaaa Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cable

PART 2 - PRODUCTS
2.1 MATERIAL

A

B.

Conduit Size: In accordance with the NEC, but not less than (3/4 inch)

unless otherwise shown.

Conduit:

1. Rigid galvanized steel: Shall Conform to UL 6, ANSI C80.1.

2. Electrical metallic tubing (EMT): Shall Conform to UL 797, ANSI
C80.3. Maximum size not to exceed (4 inch) and shall be permitted
only with cable rated 600 volts or less.

3. Direct burial plastic conduit: Shall conform to UL 651 and UL 651A,
heavy wall PVC or high density polyethylene (PE).

4_ Surface metal raceway: Shall Conform to UL 5.

Conduit Fittings:

1. Electrical metallic tubing Fittings:

a. Fittings shall meet the requirements of UL 514B and ANSI/ NEMA
FB1.

b. Only steel or malleable iron materials are acceptable.

c. Couplings and connectors: Concrete tight and rain tight, with
connectors having insulated throats. Use gland and ring
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compression type couplings and connectors for conduit sizes (2
inches) and smaller. Use set screw type couplings with four set
screws each for conduit sizes over (2 inches). Use set screws of
case-hardened steel with hex head and cup point to firmly seat in
wall of conduit for positive grounding.

d. Indent type connectors or couplings are prohibited.

e. Die-cast or pressure-cast zinc-alloy Ffittings or fittings made of
"pot metal™ are prohibited.

Direct burial plastic conduit Fittings:

a. Fittings shall meet the requirements of UL 514C and NEMA TC3.

b. As recommended by the conduit manufacturer.

Surface metal raceway Fittings: As recommended by the raceway

manufacturer .

Conduit Supports:

1.

2.

4.

Parts and hardware: Zinc-coat or provide equivalent corrosion
protection.

Individual Conduit Hangers: Designed for the purpose, having a
pre-assembled closure bolt and nut, and provisions for receiving a
hanger rod.

Multiple conduit (trapeze) hangers: Not less than (1-1/2 by 1-1/2
inch), 12 gage steel, cold formed, lipped channels; with not less
than (3/8 inch) diameter steel hanger rods.

Solid Masonry and Concrete Anchors: Self-drilling expansion shields,
or machine bolt expansion.

Outlet, Junction, and Pull Boxes:

1.
2.

UL-50 and UL-514A.

Cast metal where required by the NEC or shown, and equipped with
rustproof boxes.

Sheet metal boxes: Galvanized steel, except where otherwise shown.
Flush mounted wall or ceiling boxes shall be installed with raised
covers so that front face of raised cover is flush with the wall.
Surface mounted wall or ceiling boxes shall be installed with surface
style flat or raised covers.

Wireways: Equip with hinged covers, except where removable covers are

shown.

Warning Tape: Standard, 4-Mil polyethylene 76 mm (3 inch) wide tape

detectable type, orange with black letters, and imprinted with “CAUTION
BURIED ELECTRONIC SAFETY AND SECURITY CABLE BELOW”.
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EXECUTION

3.1 PENETRATIONS
A. Cutting or Holes:

1.

Locate holes in advance where they are proposed in the structural
sections such as ribs or beams. Obtain the approval of the COTR prior
to drilling through structural sections.

Cut holes through concrete and masonry in new and existing structures
with a diamond core drill or concrete saw. Pneumatic hammer, impact
electric, hand or manual hammer type drills are not allowed, except
where permitted by the COTR as required by limited working space.

B. Fire Stop: Where conduits, wireways, and other electronic safety and

security raceways pass through fire partitions, fire walls, smoke

partitions, or floors, install a fire stop that provides an effective

barrier against the spread of fire, smoke and gases as specified in
Section 07 84 00, FIRESTOPPING, with rock wool Fiber or silicone foam
sealant only. Completely fill and seal clearances between raceways and

openings with the fire stop material.

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations,

completely seal clearances around the conduit and make watertight as
specified in Section 07 92 00, JOINT SEALANTS.
3.2 INSTALLATION, GENERAL

A. Install conduit as follows:

1.
2.

3.

4.

5.
6.

Incomplete runs before pulling in cables or wires.

Flattened, dented, or deformed conduit is not permitted. Remove and
replace the damaged conduits with new undamaged material.

Assure conduit installation does not encroach into the ceiling height
head room, walkways, or doorways.

Cut square with a hacksaw, ream, remove burrs, and draw up tight.
Mechanically continuous.

Independently support conduit at 8°0” on center. Do not use other
supports i.e., (suspended ceilings, suspended ceiling supporting
members, lighting fixtures, conduits, mechanical piping, or
mechanical ducts).

Support within (1 foot) of changes of direction, and within (1 foot)
of each enclosure to which connected.

Close ends of empty conduit with plugs or caps at the rough-in stage
to prevent entry of debris, until wires are pulled in.

Conduit installations under fume and vent hoods are prohibited.
Secure conduits to cabinets, junction boxes, pull boxes and outlet
boxes with bonding type locknuts. For rigid and IMC conduit
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installations, provide a locknut on the inside of the enclosure, made
up wrench tight. Do not make conduit connections to junction box
covers.

Flashing of penetrations of the roof membrane is specified In Section
07 60 00, FLASHING AND SHEET METAL.

Do not use aluminum conduits in wet locations.

Unless otherwise indicated on the drawings or specified herein, all
conduits shall be installed concealed within finished walls, floors
and ceilings.

B. Conduit Bends:

1.
2.

3.

Make bends with standard conduit bending machines.

Conduit hickey may be used for slight offsets, and for straightening
stubbed out conduits.

Bending of conduits with a pipe tee or vise is prohibited.

Layout and Homeruns:

1.
2.

Install conduit with wiring, including homeruns, as shown.
Deviations: Make only where necessary to avoid interferences and only
after drawings showing the proposed deviations have been submitted
approved by the COTR.

Fire Alarm:

1.

Fire alarm conduit shall be painted red (a red “top-coated” conduit
from the conduit manufacturer may be used in lieu of painted conduit)
in accordance with the requirements of Section 28 31 00, Fire
Detection and Alarm.

3.3 CONCEALED WORK INSTALLATION

A

In
1.

2.
3.

Concrete:

Conduit: Rigid steel, IMC or EMT. Do not install EMT in concrete

slabs that are in contact with soil, gravel or vapor barriers.

Align and run conduit in direct lines.

Install conduit through concrete beams only when the following

occurs:

a. Where shown on the structural drawings.

b. As approved by the COTR prior to construction, and after submittal
of drawing showing location, size, and position of each
penetration.

Installation of conduit in concrete that is less than (3 inches)

thick is prohibited.

a. Conduit outside diameter larger than 1/3 of the slab thickness is
prohibited.
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b. Space between conduits in slabs: Approximately six conduit
diameters apart, except one conduit diameter at conduit crossings.

c. Install conduits approximately in the center of the slab so that
there will be a minimum of (3/4 inch) of concrete around the
conduits.

Make couplings and connections watertight. Use thread compounds that

are UL approved conductive type to insure low resistance ground

continuity through the conduits. Tightening set screws with pliers is

prohibited.

Furred or Suspended Ceilings and in Walls:

1.

2.

5.

Conduit for conductors above 600 volts:

a. Rigid steel

Conduit for conductors 600 volts and below:

a. Rigid steel or EMT. Different type conduits mixed indiscriminately
in the same system is prohibited.

Align and run conduit parallel or perpendicular to the building

lines.

Connect recessed lighting fixtures to conduit runs with maximum (six

feet) of flexible metal conduit extending from a junction box to the

fixture.

Tightening set screws with pliers is prohibited.

3.4 EXPOSED WORK INSTALLATION
A. Unless otherwise indicated on the drawings, exposed conduit is only

B.

permitted in mechanical and electrical rooms.

Conduit for conductors above 600 volts:

1.

Rigid steel

Conduit for Conductors 600 volts and below:

1.

Rigid steel or EMT. Different type of conduits mixed indiscriminately
in the system is prohibited.

Align and run conduit parallel or perpendicular to the building lines.

Install horizontal runs close to the ceiling or beams and secure with

conduit straps.

Support horizontal or vertical runs at not over (eight foot) intervals.

Surface metal raceways: Use only where shown.

Painting:

1.
2.

Paint exposed conduit as specified in Section09 91 00, PAINTING.
Paint all conduits containing cables rated over 600 volts safety
orange. Refer to Section 09 91 00, PAINTING for preparation, paint
type, and exact color. In addition, paint legends, using (two inch)
high black numerals and letters, showing the cable voltage rating.
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Provide legends where conduits pass through walls and floors and at
maximum (20 foot) intervals in between.

3.5 EXPANSION JOINTS

A

Conduits (3 inches) and larger, that are secured to the building
structure on opposite sides of a building expansion joint, require
expansion and deflection couplings. Install the couplings In accordance
with the manufacturer®s recommendations.

Provide conduits smaller than (3 inches) with junction boxes on both
sides of the expansion joint. Connect conduits to junction boxes with
sufficient slack of flexible conduit to produce (5 inch) vertical drop
midway between the ends. Flexible conduit shall have a copper green
ground bonding jumper installed. In lieu of this flexible conduit,
expansion and deflection couplings as specified above for (15 inches)
and larger conduits are acceptable.

3.6 CONDUIT SUPPORTS, INSTALLATION

A

B.

Safe working load shall not exceed 1/4 of proof test load of fastening
devices.
Use pipe straps or individual conduit hangers for supporting individual
conduits. Maximum distance between supports is (8 foot) on center.
Support multiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a load equal to or greater than the sum of
the weights of the conduits, wires, hanger itself, and (200 pounds).
Attach each conduit with U-bolts or other approved fasteners.
Support conduit independently of junction boxes, pull boxes, fixtures,
suspended ceiling T-bars, angle supports, and similar items.
Fasteners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or malleable iron concrete inserts set iIn
place prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not less than (1/4 inch) bolt size and not
less than (1-1/8 inch) embedment.
b. Power set fasteners not less than (1/4 inch) diameter with depth
of penetration not less than (3 inches).
c. Use vibration and shock resistant anchors and fasteners for
attaching to concrete ceilings.
Hollow Masonry: Toggle bolts are permitted.
Bolts supported only by plaster or gypsum wallboard are not acceptable.
Metal Structures: Use machine screw fasteners or other devices
specifically designed and approved for the application.
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Attachment by wood plugs, rawl plug, plastic, lead or soft metal
anchors, or wood blocking and bolts supported only by plaster is
prohibited.

Chain, wire, or perforated strap shall not be used to support or fasten
conduit.

Spring steel type supports or fasteners are prohibited for all uses
except: Horizontal and vertical supports/fasteners within walls.
Vertical Supports: Vertical conduit runs shall have riser clamps and
supports in accordance with the NEC and as shown. Provide supports for
cable and wire with Fittings that include internal wedges and retaining
collars.

3.7 BOX INSTALLATION

A

G.

Boxes for Concealed Conduits:

1. Flush mounted.

2. Provide raised covers for boxes to suit the wall or ceiling,
construction and Ffinish.

In addition to boxes shown, install additional boxes where needed to

prevent damage to cables and wires during pulling in operations.

Remove only knockouts as required and plug unused openings. Use

threaded plugs for cast metal boxes and snap-in metal covers for sheet

metal boxes.

Outlet boxes in the same wall mounted back-to-back are prohibited. A

minimum (24 inch), center-to-center lateral spacing shall be maintained

between boxes.)

Minimum size of outlet boxes for ground fault interrupter (GFI)

receptacles is (4 inches) square by (2-1/2 inches) deep, with device

covers for the wall material and thickness involved.

Stencil or install phenolic nameplates on covers of the boxes identified

on riser diagrams; for example "SIG-FA JB No. 1".

On all Branch Circuit junction box covers, identify the circuits with

black marker.

3.8 ELECTRONIC SAFETY AND SECURITY CONDUIT

A

Install the electronic safety and security raceway system as shown on
drawings.

Minimum conduit size of (374 inch), but not less than the size shown on
the drawings.

All conduit ends shall be equipped with insulated bushings.

All (four inch) conduits within buildings shall include pull boxes after
every two 90 degree bends. Size boxes per the NEC.
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E. Vertical conduits/sleeves through closets floors shall terminate not
less than (3 inches) below the floor and not less than (3 inches) below
the ceiling of the floor below.

F. Terminate conduit runs to/from a backboard in a closet or interstitial
space at the top or bottom of the backboard. Conduits shall enter
communication closets next to the wall and be flush with the backboard.

G. Were drilling is necessary for vertical conduits, locate holes so as not
to affect structural sections such as ribs or beams.

H. All empty conduits located in communications closets or on backboards
shall be sealed with a standard non-hardening duct seal compound to
prevent the entrance of moisture and gases and to meet fire resistance
requirements.

1. Conduit runs shall contain no more than four quarter turns (90 degree
bends) between pull boxes/backboards. Minimum radius of communication
conduit bends shall be as follows (special long radius):

Sizes of Conduit Radius of Conduit Bends
Trade Size Inches
172 5
374 6

1 9
1-1/4 14
1-1/2 17

2 21
2-1/2 25

3 31
3-1/2 36

4 45

J. Furnish and pull tape in all empty conduits. (Sleeves through floor are
exceptions).
---END - - -
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SECTION 28 31 00
FIRE DETECTION AND ALARM

PART 1 - GENERAL
1.1 DESCRIPTION

A

E.

The Fire Alarm Control Panel (FACP) will connect to the fire alarm
network and shall communicate with the existing campus Fire Alarm
Command Center.

1. All points monitored and controlled by this node shall be capable of
being programmed as "'Public'. Each point made public to the network
may be programmed to be operated by any other node connected to the
network.

2. Network communications shall be capable of supporting "point lists"
that can be handled as though they were a single point.

Provide a complete, non-coded, addressable/conventional,

microprocessor-based fire alarm system with initiating devices,

notification appliances, and monitoring and control devices as
indicated on the drawings and as specified herein.

The Fire Alarm System shall consist of all necessary hardware equipment

and software programming to perform the following functions:

1. Fire alarm and detection operations

2. Control and monitoring of elevators, smoke control equipment, door
hold-open devices, fire suppression systems, emergency power
systems, and other equipment as indicated in the drawings and
specifications.

3. One-way supervised automatic voice alarm operations.

Fire alarm systems shall comply with requirements of NFPA 72 unless

variations to NFPA 72 are specifically identified within these contract

documents by the following notation: 'variation'. The design, system
layout, document submittal preparation, and supervision of installation
and testing shall be provided by a technician that is certified NICET
level 111 or a registered fire protection engineer. The NICET certified
technician shall be on site for the supervision and testing of the
system. Factory engineers from the equipment manufacturer, thoroughly

Ffamiliar and knowledgeable with all equipment utilized, shall provide

additional technical support at the site as required by the Contracting

Officer or his authorized representative. Installers shall have a

minimum of two years experience installing fire alarm systems.

Network communication:
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1. Network node communication shall be through a token ring
configuration.

2. A single open, ground or short on the network communication loop
shall not degrade network communications. Token shall be passed in
opposite direction to maintain communications throughout all network
nodes. At the same time the status of the communication link shall
be reported.

3. IT a group of nodes becomes isolated from the rest of the network
due to multiple fault conditions, that group shall automatically
form a sub-network with all common interaction of monitoring and
control remaining intact. The network shall be notified with the
exact details of the lost communications.

4. The communication method shall be NFPA 72 style 7.

F. Fire alarm signals:

1. Building shall have an automatic digitized voice fire alarm signal
with emergency manual voice override to notify occupants to
evacuate. The digitized voice message shall identify the area of the
building (smoke zone) from which the alarm was initiated.

2. Building shall have a general evacuation fire alarm signal 1in
accordance with ASA S3.41 to notify all occupants in the respective
building to evacuate.

G. Alarm signals (by device), supervisory signals (by device) and system
trouble signals (by device not reporting) shall be distinctly
transmitted to the main Ffire alarm system control unit located in the
security office.

H. The main Ffire alarm control unit shall automatically transmit alarm
signals to a listed central station using a digital alarm communicator
transmitter in accordance with NFPA 72.

1.2 SCOPE

A. A new fire alarm system shall be designed and installed in accordance
with the specifications and drawings. Device location and wiring runs
shown on the drawings are for reference only unless specifically
dimensioned. Actual locations shall be in accordance with NFPA 72 and
this specification.

B. Required Functions: The following are required system functions and

operating features:
1. Priority of Signals: Fire alarm events have highest priority.
Subsequent alarm events are queued in the order received and do not
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affect existing alarm conditions. Priority Two, Supervisory and
Trouble events have second-, third-, and fourth-level priority
respectively. Signals of a higher-level priority take precedence
over signals of lower priority even though the lower-priority
condition occurred Ffirst. Annunciate all events regardless of
priority or order received.

Noninterfering: An event on one zone does not prevent the receipt of
signals from any other zone. All zones are manually resettable from
the FACP after the initiating device or devices are restored to
normal. The activation of an addressable device does not prevent the
receipt of signals from subsequent addressable device activations.
Annunciation: Operation of alarm and supervisory initiating devices
shall be annunciated at the FACP and the remote annunciator,
indicating the location and type of device.

Basic Performance:

1.

2.

6.

Alarm and trouble signals shall be digitally encoded by UL listed
electronic devices onto a multiplexed communication system.
Response time between alarm initiation (contact closure) and
recording at the main fire alarm control unit (appearance on
alphanumeric read out) shall not exceed five (5) seconds.

The signaling line circuits (SLC) between building fire alarm
control units shall be wired Style 7 in accordance with NFPA 72.
Isolation shall be provided so that no more than one building can be
lost due to a short circuit fault.

Initiating device circuits (IDC) shall be wired Style C in
accordance with NFPA 72.

Signaling line circuits (SLC) within buildings shall be wired Style
4 in accordance with NFPA 72. Individual signaling line circuits
shall be limited to covering 22,500 square feet of floor space or 3
floors whichever is less.

Notification appliance circuits (NAC) shall be wired Style Y in
accordance with NFPA 72.

1.3 RELATED WORK

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES: Procedures
for submittals.

Section 07 84 00, FIRESTOPPING: Fire proofing wall penetrations.
Section 08 71 00, DOOR HARDWARE: Combination Closer-Holders.

Section 21 13 13, WET-PIPE SPRINKLER SYSTEMS: Sprinkler systems.

A
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E. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements for items which are common to other Division 26

sections.

F. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits
and boxes for cables/wiring.

G. Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW: Cables/wiring.

1.4 SUBMITTALS

A. General: Submit 4 copies and 1 reproducible in accordance with Section
01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES, and Section 26 05
11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

B. Drawings:

1.

Prepare drawings using AutoCAD Release 14 software and include all
contractors information. Layering shall be by VA criteria as
provided by the Contracting Officer’s Technical Representative
(COTR). Bid drawing files on AutoCAD will be provided to the
Contractor at the pre-construction meeting. The contractor shall be
responsible for verifying all critical dimensions shown on the
drawings provided by VA.

Floor plans: Provide locations of all devices (with device number at
each addressable device corresponding to control unit programming),
appliances, panels, equipment, junction/terminal cabinets/boxes,
risers, electrical power connections, individual circuits and
raceway routing, system zoning; number, size, and type of raceways
and conductors in each raceway; conduit fill calculations with cross
section area percent fill for each type and size of conductor and
raceway. Only those devices connected and incorporated into the
final system shall be on these floor plans. Do not show any removed
devices on the floor plans. Show all interfaces for all fire safety
functions.

Riser diagrams: Provide, for the entire system, the number, size and
type of riser raceways and conductors in each riser raceway and
number of each type device per floor and zone. Show door holder
interface, elevator control interface, HVAC shutdown interface, fire
extinguishing system interface, and all other fire safety
interfaces. Show wiring Styles on the riser diagram for all
circuits. Provide diagrams both on a per building and campus wide
basis.
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Detailed wiring diagrams: Provide for control panels, modules, power
supplies, electrical power connections, auxiliary relays and
annunciators showing termination identifications, size and type
conductors, circuit boards, LED lamps, indicators, adjustable
controls, switches, ribbon connectors, wiring harnesses, terminal
strips and connectors, spare zones/circuits. Diagrams shall be drawn
to a scale sufficient to show spatial relationships between
components, enclosures and equipment configuration.

Two weeks prior to final inspection, the Contractor shall deliver to
the COTR one (1) set of reproducible, as-built drawings, two
blueline copies and one (1) set of the as-built drawing computer
Ffiles(using AutoCAD Release 14 or later). As-built drawings (Floor
plans) shall show all new and existing conduit used for the fire
alarm system.

C. Manuals:

1.

Submit simultaneously with the shop drawings, companion copies of
complete maintenance and operating manuals including technical data
sheets for all items used in the system, power requirements, and
device wiring diagrams, dimensions, and information for ordering
replacement parts.

a. Wiring diagrams shall have their terminals identified to
facilitate installation, operation, expansion and maintenance.

b. Wiring diagrams shall indicate internal wiring for each item of
equipment and the interconnections between the items of
equipment.

c. Include complete listing of all software used and installation
and operation instructions including the input/output matrix
chart.

d. Provide a clear and concise description of operation that gives,
in detail, the information required to properly operate, inspect,
test and maintain the equipment and system. Provide all
manufacturers” installation limitations including but not limited
to circuit length limitations.

e. Complete listing of all digitized voice messages.

f. Provide standby battery calculations under normal operating and
alarm modes. Battery calculations shall include the magnets for
holding the doors open for one minute.
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g- Include information indicating who will provide emergency service
and perform post contract maintenance.

h. Provide a replacement parts list with current prices. Include a
list of recommended spare parts, tools, and instruments for
testing and maintenance purposes.

i. A computerized preventive maintenance schedule for all equipment.
The schedule shall be provided on disk in a computer format
acceptable to the VAMC and shall describe the protocol for
preventive maintenance of all equipment. The schedule shall
include the required times for systematic examination, adjustment
and cleaning of all equipment. A print out of the schedule shall
also be provided in the manual. Provide the disk in a pocket
within the manual.

J- Furnish manuals in 3 ring loose-leaf binder or manufacturer®s
standard binder.

k. A print out for all devices proposed on each signaling line
circuit with spare capacity indicated.

2. Two weeks prior to Ffinal inspection, deliver four copies of the
final updated maintenance and operating manual to the COTR.

a. The manual shall be updated to include any information
necessitated by the maintenance and operating manual approval.

b. Complete "As installed" wiring and schematic diagrams shall be
included that shows all items of equipment and their
interconnecting wiring. Show all final terminal identifications.

c. Complete listing of all programming information, including all
control events per device including an updated input/output
matrix.

d. Certificate of Installation as required by NFPA 72 for each
building. The certificate shall identify any variations from the
National Fire Alarm Code.

e. Certificate from equipment manufacturer assuring compliance with
all manufacturers installation requirements and satisfactory
system operation.

D. Certifications:

1. Together with the shop drawing submittal, submit the technician®s

NICET level 111 Fire alarm certification as well as certification

from the control unit manufacturer that the proposed performer of

contract maintenance is an authorized representative of the major
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equipment manufacturer. Include in the certification the names and
addresses of the proposed supervisor of installation and the
proposed performer of contract maintenance. Also include the name
and title of the manufacturer’s representative who makes the
certification.

2. Together with the shop drawing submittal, submit a certification
from either the control unit manufacturer or the manufacturer of
each component (e.g., smoke detector) that the components being
furnished are compatible with the control unit.

3. Together with the shop drawing submittal, submit a certification
from the major equipment manufacturer that the wiring and connection
diagrams meet this specification, UL and NFPA 72 requirements.

1.5 WARRANTY
All work performed and all material and equipment furnished under this

contract shall be free from defects and shall remain so for a period of

five (5) years from the date of acceptance of the entire installation by

the Contracting Officer’s Technical Representative.
1.6 GUARANTY PERIOD SERVICES

A

Complete inspection, testing, maintenance and repair service for the
fire alarm system shall be provided by a factory trained authorized
representative of the manufacturer of the major equipment for a period
of five years from the date of acceptance of the entire installation by
the Contracting Officer’s Technical Representative.

Contractor shall provide all necessary test equipment, parts and labor
to perform required inspection, testing, maintenance and repair.

All inspection, testing, maintenance and permanent records required by
NFPA 72, and recommended by the equipment manufacturer shall be
provided by the contractor. Work shall include operation of sprinkler
system alarm and supervisory devices as well as all reused existing
equipment connected to the fire alarm system. It shall include all
interfaced equipment including but not limited to elevators, HVAC
shutdown, and extinguishing systems.

Maintenance and testing shall be performed in accordance with NFPA 72.
A computerized preventive maintenance schedule shall be provided and
shall describe the protocol for preventive maintenance of equipment.
The schedule shall include a systematic examination, adjustment and

cleaning of all equipment.
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E.

Non-included Work: Repair service shall not include the performance of
any work due to improper use, accidents, or negligence for which the
contractor is not responsible.

Service and emergency personnel shall report to the Engineering Office

or their authorized representative upon arrival at the hospital and

again upon the completion of the required work. A copy of the work
ticket containing a complete description of the work performed and
parts replaced shall be provided to the VA Contracting Officer or his
authorized representative.

Emergency Service:

1. Warranty Period Service: Service other than the preventative
maintenance, inspection, and testing required by NFPA 72 shall be
considered emergency call-back service and covered under the
warranty of the installation during the first year of the warranty
period, unless the required service is a result of abuse or misuse
by the Government. Written notification shall not be required for
emergency warranty period service and the contractor shall respond
as outlined in the following sections on Normal and Overtime
Emergency Call-Back Service. Warranty period service can be required
during normal or overtime emergency call-back service time periods
at the discretion of the Contracting Officer or his authorized
representative.

2. Normal and overtime emergency call-back service shall consist of an
on-site response within two hours of notification of a system
trouble.

3. Normal emergency call-back service times are between the hours of
7:30 a.m. and 4:00 p.m., Monday through Friday, exclusive of federal
holidays. Service performed during all other times shall be
considered to be overtime emergency call-back service. The cost of
all normal emergency call-back service for years 2 through 5 shall
be included in the cost of this contract.

4. Overtime emergency call-back service shall be provided for the
system when requested by the Government. The cost of the first 40
man-hours per year of overtime call-back service during years 2
through 5 of this contract shall be provided under this contract.
Payment for overtime emergency call-back service iIn excess of the 40
man hours per year requirement will be handled through separate
purchase orders. The method of calculating overtime emergency call-
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back hours are based on actual time spent on site and does not
include travel time.

H. The contractor shall maintain a log at each fire alarm control unit.
The log shall list the date and time of all examinations and trouble
calls, condition of the system, and name of the technician. Each
trouble call shall be fully described, including the nature of the
trouble, necessary correction performed, and parts replaced.

1. In the event that VA modifies the fire alarm system post-Acceptance but
during the five year Guaranty Period Service period, Contractor shall
be required to verify that the system, as newly modified or added, is
consistent with the manufacturer®s requirements; any verification
performed will be equitably adjusted under the Changes clause. The
post-Acceptance modification or addition to the fire alarm system shall
not void the continuing requirements under this contract set forth in
the Guarantee Period Service provision for the fire alarm system as
modified or added. The contract will be equitably adjusted under the
Changes clause for such additional performance.

1.7 APPLICABLE PUBLICATIONS

A. The publications listed below (including amendments, addenda,
revisions, supplements and errata) form a part of this specification to
the extent referenced. The publications are referenced in text by the
basic designation only.

B. National Fire Protection Association (NFPA):

70-2005. .. .. National Electrical Code (NEC).

72-2002. . oo National Fire Alarm Code.

90A-2002. . .. ci i Installation of Air Conditioning and
Ventilating Systems.

101-2003. . oo oo o Life Safety Code

C. Underwriters Laboratories, Inc. (UL):

2000-2000. -« oo coo i Fire Protection Equipment Directory
D. Factory Mutual Research Corp (FM): Approval Guide, 2005 Edition
E. American National Standards Institute (ANSI):

S3.41-1996. ... ... ...... Audible Emergency Evacuation Signal
F. International Code Council, International Building Code (1BC) 2003
Edition
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PART 2 - PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS
A. Manufacturers: The equipment and service described in this
specification are those supplied and supported by SimplexGrinnell and
represent the requirements of this contract. No alternates will be
accepted.
2.2 EQUIPMENT AND MATERIALS, GENERAL
A. All equipment and components shall be new and the manufacturer®s
current model. All equipment shall be tested and listed by Underwriters
Laboratories, Inc. or Factory Mutual Research Corporation for use as
part of a fire alarm system. The authorized representative of the
manufacturer of the major equipment shall certify that the installation
complies with all manufacturers’ requirements and that satisfactory
total system operation has been achieved.
2.3 CONDUIT, BOXES, AND WIRE
A. Conduit shall be in accordance with Section 26 05 33, RACEWAY AND BOXES
FOR ELECTRICAL SYSTEMS and as follows:
1. All new conduit shall be installed in accordance with NFPA 70.

2. Conduit fill shall not exceed 40 percent of interior cross sectional

area.
3. All new conduit shall be 19 mm (374 inch) minimum.
B. Wire:

1. Wiring shall be in accordance with NEC article 760, Section 26 05
21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS
AND BELOW), and as recommended by the manufacturer of the fire alarm
system. All wires shall be color coded. Number and size of
conductors shall be as recommended by the fire alarm system
manufacturer, but not less than 18 AWG for initiating device
circuits and 14 AWG for notification device circuits.

2. Addressable circuits and wiring used for the multiplex communication
loop shall be twisted and shielded unless specifically excepted by
the fire alarm equipment manufacturer in writing.

3. Any Ffire alarm system wiring that extends outside of a building
shall have additional power surge protection to protect equipment
from physical damage and false signals due to lightning, voltage and
current induced transients. Protection devices shall be shown on the
submittal drawings and shall be UL listed or in accordance with
written manufacturer®s requirements.
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All wire or cable used in underground conduits including those in
concrete shall be listed for wet locations.

C. Terminal Boxes, Junction Boxes, and Cabinets:

1.
2.

3.

Shall be galvanized steel in accordance with UL requirements.

All new and reused boxes shall be sized and installed in accordance
with NFPA 70.

New and existing covers shall be repainted red in accordance with
Section 09 91 00, PAINTING and shall be identified with white
markings as "FA" for junction boxes and as "FIRE ALARM SYSTEM"™ for
cabinets and terminal boxes. Lettering shall be a minimum of 19 mm
(374 inch) high.

Terminal boxes and cabinets shall have a volume 50 percent greater
than required by the NFPA 70. Minimum sized wire shall be considered
as 14 AWG for calculation purposes.

Terminal boxes and cabinets shall have identified pressure type
terminal strips and shall be located at the base of each riser.
Terminal strips shall be labeled as specified or as approved by the
COTR.

2.4 FIRE ALARM CONTROL UNIT
A. General:

1.

2.

3.

6.

Comply with UL 864, "Control Units for Fire-Protective Signaling
Systems."

Each power source shall be supervised from the other source for loss
of power.

All circuits shall be monitored for integrity.

Visually and audibly annunciate any trouble condition including, but
not limited to main power failure, grounds and system wiring
derangement.

Transmit digital alarm information to the main fire alarm control
unit.

2,000 point capacity where (1) point equals (1) monitor (input) or
(1) control (output).

B. Enclosure:

1.

2.

Power Limited base panel with red cabinet and door, 120 VAC input
power .
The control unit shall be housed in the cabinet suitable for both

recessed and surface mounting. Cabinet and front shall be corrosion
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protected, given a rust-resistant prime coat, and manufacturer®s

standard finish.

3. Cabinet shall contain all necessary relays, terminals, lamps, and
legend plates to provide control for the system.

C. Voice Alarm:

1. Provide an emergency communication system, integral with the FACP,
including voice alarm system components, microphones, amplifiers,
and tone generators. Features include:

a. Amplifiers comply with UL 1711, “Amplifiers for Fire Protective
Signaling Systems." Amplifiers shall provide an onboard local
mode temporal coded horn tone as a default backup tone. Test
switches on the amplifier shall be provided to test and observe
amplifier backup switchover. Each amplifier shall communicate to
the host panel amplifier and NAC circuit voltage and current
levels for display on the user interface.

b. All announcements are made over dedicated, supervised
communication lines. All risers shall support Class A wiring for
each audio channel.

c. Emergency voice communication audio controller module shall
provide up to 32 minutes of message memory for digitally stored
messages. Provide supervised connections for master microphone
and up to 2 remote microphones.

d. Eight channel digitally multiplexed audio for systems that
require more than two channels of simultaneous audio. Up to 8
channels of audio shall be multiplexed on either a style 4 or
style 7 twisted pair.

e. Status annunciator indicating the status of the various voice
alarm speaker zones and the status of fire Ffighter telephone two-
way communication zones.

D. Alphanumeric Display and System Controls:

1. Panel shall include an 80 character LCD display to indicate alarm,
supervisory, and component status messages and shall include a
keypad for use in entering and executing control commands.

E. Power Supply:

1. The control unit shall derive its normal power from a 120 volt, 60
Hz dedicated supply connected to the emergency power system. Standby
power shall be provided by a 24 volt DC battery as hereinafter
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specified. The normal power shall be transformed, rectified,
coordinated, and interfaced with the standby battery and charger.

2. The door holder power shall be arranged so that momentary or
sustained loss of main operating power shall not cause the release
of any door.

3. Power supply for smoke detectors shall be taken from the fire alarm
control unit.

4. Provide protectors to protect the Ffire alarm equipment from damage
due to lightning or voltage and current transients.

5. Provide new separate and direct ground lines to the outside to
protect the equipment from unwanted grounds.

Circuit Supervision: Each alarm initiating device circuit, signaling

line circuit, and notification appliance circuit, shall be supervised

against the occurrence of a break or ground fault condition in the
field wiring. These conditions shall cause a trouble signal to sound in
the control unit until manually silenced by an off switch.

Supervisory Devices: All sprinkler system valves, standpipe control

valves, post indicator valves (P1V), and main gate valves shall be

supervised for off-normal position. Closing a valve shall sound a

supervisory signal at the control unit until silenced by an off switch.

The specific location of all closed valves shall be identified at the

control unit. Valve operation shall not cause an alarm signal. Low air

pressure switches and duct detectors shall be monitored as supervisory
signals. The power supply to the elevator shunt trip breaker shall be
monitored by the fire alarm system as a supervisory signal.

Trouble signals:

1. Arrange the trouble signals for automatic reset (non-latching).

2. System trouble switch off and on lamps shall be visible through the
control unit door.

Function Switches: Provide the following switches in addition to any

other switches required for the system:

1. Remote Alarm Transmission By-pass Switch: Shall prevent transmission
of all signals to the main fire alarm control unit when in the "off"
position. A system trouble signal shall be energized when switch is
in the off position.

2. Alarm OFf Switch: Shall disconnect power to alarm notification
circuits on the local building alarm system. A system trouble signal
shall be activated when switch is in the off position.
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3. Trouble Silence Switch: Shall silence the trouble signal whenever
the trouble silence switch is operated. This switch shall not reset
the trouble signal.

4. Reset Switch: Shall reset the system after an alarm, provided the
initiating device has been reset. The system shall lock in alarm
until reset.

5. Lamp Test Switch: A test switch or other approved convenient means
shall be provided to test the indicator lamps.

6. Drill Switch: Shall activate all notification devices without
tripping the remote alarm transmitter. This switch is required only
for general evacuation systems specified herein.

7. Door Holder By-Pass Switch: Shall prevent doors from releasing
during fire alarm tests. A system trouble alarm shall be energized
when switch is in the abnormal position.

8. Elevator recall By-Pass Switch: Shall prevent the elevators from
recalling upon operation of any of the devices installed to perform
that function. A system trouble alarm shall be energized when the
switch is in the abnormal position.

9. HVAC/Smoke Damper By-Pass: Provide a means to disable HVAC fans from
shutting down and/or smoke dampers from closing upon operation of an
initiating device designed to interconnect with these devices.

Remote Transmissions:

1. Provide capability and equipment for transmission of alarm,
supervisory and trouble signals to the main fire alarm control unit.

2. Transmitters shall be compatible with the systems and equipment they
are connected to such as timing, operation and other required
features.

Remote Control Capability: Fire alarm control unit shall be installed

and programmed so that each must be reset locally after an alarm,

before the main fire alarm control unit can be reset. After the local
building fire alarm control unit has been reset, then the all system

acknowledge, reset, silence or disabling functions can be operated by
the main Fire alarm control unit.

System Expansion: Design the control units and enclosures so that the

system can be expanded in the future (to include the addition of twenty

percent more alarm initiating, alarm notification and door holder
circuits) without disruption or replacement of the existing control
unit and secondary power supply.
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2.5 STANDBY POWER SUPPLY
A. Batteries:

1.

2.

Battery shall be of the sealed, maintenance free type, 24-volt
nominal .

Battery shall have sufficient capacity to power the fire alarm
system for not less than twenty-four hours plus five minutes of
alarm to an end voltage of 1.14 volts per cell, upon a normal AC
power failure.

Battery racks shall be steel with an alkali-resistant finish.
Batteries shall be secured in seismic areas 2B, 3, or 4 as defined
by the Uniform Building Code.

B. Battery Charger:

1.

Shall be completely automatic, with constant potential charger
maintaining the battery fully charged under all service conditions.
Charger shall operate from a 120-volt, 60 hertz emergency power
source.

Shall be rated for fully charging a completely discharged battery
within 48 hours while simultaneously supplying any loads connected
to the battery.

Shall have protection to prevent discharge through the charger.
Shall have protection for overloads and short circuits on both AC
and DC sides.

A trouble condition shall actuate the fire alarm trouble signal.
Charger shall have automatic AC line voltage regulation, automatic
current-limiting features, and adjustable voltage controls.

2.6 ANNUNCIATION

A. Annunciator, Alphanumeric Type (System):

1.

2.

3.
4.

5.

Shall be a supervised, LCD display containing a minimum of two lines
of 40 characters for alarm annunciation in clear English text.
Message shall identify building number, floor, zone, etc on the
first line and device description and status (pull station, smoke
detector, and waterflow alarm or trouble condition) on the second
line.

The initial alarm received shall be indicated as such.

A selector switch shall be provided for viewing subsequent alarm
messages.

The display shall be UL listed for fire alarm application.
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Annunciator shall display information for all buildings connected to
the system. Local building annunciator, for general evacuation
system buildings, shall be permitted when shown on the drawings and
approved by the COTR.

2.7 VOICE COMMUNICATION SYSTEM (VCS)
A. General:

1.

2.

4.

An emergency voice communication system shall be installed
throughout the Research Office Building.

Upon receipt of an alarm signal from the building fire alarm system,
the VCS shall automatically transmit a pre-recorded fire alarm
message throughout the Research Office building and throughout the
floor in alarm, the floor above, and the Ffloor below.

The VCS shall be arranged as a dual channel system capable of
transmitting two different messages simultaneously single channel
system.

The VCS shall supervise all speaker circuits, control equipment,
remote audio control equipment, and amplifiers.

Speaker Circuit Control Unit:

1.

4.

5.
6.

7.

8.

The speaker circuit control unit shall include switches to manually
activate or deactivate speaker circuits grouped by floor in the
system.

Speaker circuit control switches shall provide on, off, and
automatic positions and indications.

The speaker circuit control unit shall include visual indication of
active or trouble status for each group of speaker circuits in the
system.

A trouble indication shall be provided if a speaker circuit group is
disabled.

A lamp test switch shall be provided to test all indicator lamps.

A single "all call™ switch shall be provided to activate all speaker
circuit groups simultaneously.

A push-to-talk microphone shall be provided for manual voice
messages.

Remote microphones shall be provided in the identify location of 24
hour manned location such as security office and/or telephone
operators areas/boiler plant/ fire department for manual "all call”
messages to each individual building and throughout all buildings
identify all buildings to receive voice messages at one time.
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A voice message disconnect switch shall be provided to disconnect
automatic digitized voice messages from the system. The system shall
be arranged to allow manual voice messages and indicate a system
trouble condition when activated.

C. Speaker Circuit Arrangement:

1.

2.

Speaker circuits shall be arranged such that there is one speaker
circuit per smoke zone.

Audio amplifiers and control equipment shall be electrically
supervised for normal and abnormal conditions.

Speaker circuits shall be either 25 VRMS or 70.7 VRMS with a minimum
of 50% spare power available.

Speaker circuits and control equipment shall be arranged such that
loss of any one speaker circuit will not cause the loss of any other
speaker circuit in the system.

D. Digitized Voice Module (DVM):

1.

The Digitized Voice Module shall provide prerecorded digitized
evacuation and instructional messages. The messages shall be
professionally recorded and approved by the COTR prior to
programming.

The DVM shall be configured to automatically output to the desired
circuits following a 10-second slow whoop alert tone.

Prerecorded magnetic taped messages and tape players are not
permitted.

The digitized message capacity shall be no less than 15 second in
length.

The digitized message shall be transmitted three times.

The DVM shall be supervised for operational status.

Failure of the DVM shall result in the transmission of a constant
alarm tone.

The DVM memory shall have a minimum 50% spare capacity after those
messages identified in this section are recorded. Multiple DVM"s
may be used to obtain the required capacity.

E. Audio Amplifiers:

1.

2.
3.

Audio Amplifiers shall provide a minimum of 50 Watts at either 25 or
70.7 VRMS output voltage levels.

Amplifiers shall be continuously supervised for operational status.
Amplifiers shall be configured for either single or dual channel
application.
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Each audio output circuit connection shall be configurable for Style
X.

A minimum of 50% spare output capacity shall be available for each
amplifier.

F. Tone Generator(s):

1.

2.

Tone Generator(s) shall be capable of providing a distinctive three-
pulse temporal pattern fire alarm signal as well as a slow whoop.
Tone Generator(s) shall be continuously supervised for operational
status.

2.8 ALARM NOTIFICATION APPLIANCES
A. Speakers:

1.

Shall operate on either 25 VRMS or 70.7 VRMS with field selectable
output taps from 0.5 to 2.0W and originally installed at the one-
half watt tap. Speakers shall provide a minimum sound output of 80
dBA at ten feet with the one-half watt tap.

2. Frequency response shall be a minimum of 400 HZ to 4000 HZ.

3. 100 mm (4 inches) or 200 mm (8 inches) cone type speakers ceiling
mounted with white colored baffles In areas with suspended ceilings
and wall mounted in areas without ceilings.

Strobes:

1. Xenon flash tube type minimum 15 candela in toilet rooms and 75
candelas in all other areas with a flash rate of 1 HZ. Strobes shall
be synchronized where required by the National Fire Alarm Code (NFPA
72).

2. Backplate shall be red with 13 mm (1/2 inch) permanent red letters.
Lettering to read "Fire'", be oriented on the wall or ceiling
properly, and be visible from all viewing directions.

3. Each strobe circuit shall have a minimum of twenty (20) percent
spare capacity.

4. Strobes may be combined with the audible notification appliances

specified herein.

Fire Alarm Horns:

1.

2.
3.
4.

Shall be electric, utilizing solid state electronic technology
operating on a nominal 24 VDC.

Shall be a minimum nominal rating of 80 dBA at ten feet.

Mount on removable adapter plates on conduit boxes.

Horns located outdoors shall be of weatherproof type with metal
housing and protective grille.
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Each horn circuit shall have a minimum of twenty (20) percent spare
capacity.
INITIATING DEVICES

A. Manual Fire Alarm Stations:

1.
2.

5.

Shall be non-breakglass, address reporting type.

Station front shall be constructed of a durable material such as
cast or extruded metal or high impact plastic. Stations shall be
semi-Fflush type.

Stations shall be of single action pull down type with suitable
operating instructions provided on front in raised or depressed
letters, and clearly labeled "FIRE".

Operating handles shall be constructed of a durable material. On
operation, the lever shall lock in alarm position and remain so
until reset. A key shall be required to gain front access for
resetting, or conducting tests and drills.

Unless otherwise specified, all exposed parts shall be red in color
and have a smooth, hard, durable Ffinish.

Smoke Detectors:

1.

2.

Smoke detectors shall be UL listed for use with the fire alarm
control unit being furnished.

Smoke detectors shall be addressable type complying with applicable
UL Standards for system type detectors. Smoke detectors shall be
installed in accordance with the manufacturer®s recommendations and
NFPA 72.

Detectors shall have an indication lamp to denote an alarm
condition. Provide remote indicator lamps and identification plates
where detectors are concealed from view. Locate the remote indicator
lamps and identification plates flush mounted on walls so they can
be observed from a normal standing position.

All spot type and duct type detectors installed shall be of the
photoelectric type.

Photoelectric detectors shall be factory calibrated and readily
field adjustable. The sensitivity of any photoelectric detector
shall be factory set at 3.0 plus or minus 0.25 percent obscuration
per foot.

Detectors shall provide a visual trouble indication if they drift
out of sensitivity range or fail internal diagnostics. Detectors
shall also provide visual indication of sensitivity level upon
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testing. Detectors, along with the fire alarm control units shall be
UL listed for testing the sensitivity of the detectors.
C. Heat Detectors:

1. Heat detectors shall be of the addressable restorable rate
compensated fixed-temperature spot type.

2. Detectors shall have a minimum smooth ceiling rating of 2500 square
feet.

3. Ordinary temperature (135 degrees F) heat detectors shall be
utilized in elevator shafts and elevator mechanical rooms.
Intermediate temperature rated (200 degrees F) heat detectors shall
be utilized in all other areas.

4. Provide a remote indicator lamp, key test station and identification
nameplate for each elevator group. Locate key test station in plain
view on elevator machine room wall.

D. Water Flow and Pressure Switches:

1. Wet pipe water flow switches and dry pipe alarm pressure switches
for sprinkler systems shall be connected to the fire alarm system by
way of an address reporting interface device.

2. All new water Flow switches shall be of a single manufacturer and
series and non-accumulative retard type. See Section 21 12 00, FIRE-
SUPPRESSION STANDPIPES and Section 21 13 13, WET-PIPE SPRINKLER
SYSTEMS for new switches added. Connect all switches shown on the
approved shop drawings.

3. All new switches shall have an alarm transmission delay time that is
conveniently adjustable from O to 60 seconds. Initial settings shall
be 30-45 seconds. Timing shall be recorded and documented during
testing.

E. Extinguishing System Connections:

1. Kitchen Range Hood and Duct Suppression Systems:

a. Each suppression system shall be equipped with a micro-switch
connected to the building fire alarm control unit. Discharge of a
suppression system shall automatically send an alarm signal to
the building fire detection and alarm system for annunciation.

b. Operation of this suppression system shall also automatically
shut off all sources of fuel and heat to all equipment requiring
protection under the same hood.

2. Each gaseous suppression system shall be monitored for system alarm
and system trouble conditions via addressable interface devices.
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2.10 SUPERVISORY DEVICES

A. Duct Smoke Detectors:

1.

Duct smoke detectors shall be provided and connected by way of an
address reporting interface device. Detectors shall be provided with
an approved duct housing mounted exterior to the duct, and shall
have perforated sampling tubes extending across the full width of
the duct (wall to wall). Detector placement shall be such that there
is uniform airflow in the cross section of the duct.

Interlocking with fans shall be provided in accordance with NFPA 90A
and as specified hereinafter under Part 3.2, "TYPICAL OPERATION".
Provide remote indicator lamps, key test stations and identification
nameplates (e.g. "'DUCT SMOKE DETECTOR AHU-X'"") for all duct
detectors. Locate key test stations in plain view on walls or
ceilings so that they can be observed and operated from a normal
standing position.

Sprinkler and Standpipe System Supervisory Switches:

1.

Each sprinkler system water supply control valve, riser valve or
zone control valve, and each standpipe system riser control valve
shall be equipped with a supervisory switch. Standpipe hose valves,
and test and drain valves shall not be equipped with supervisory
switches.

PIV (post indicator valve) or main gate valve shall be equipped with
a supervisory switch.

Valve supervisory switches shall be connected to the fire alarm
system by way of address reporting interface device. See Section 21
13 13, WET-PIPE SPRINKLER SYSTEMS for new switches to be added.
Connect tamper switches for all control valves shown on the approved
shop drawings.

The mechanism shall be contained in a weatherproof die-cast aluminum
housing that shall provide a 19 mm (3/4 inch) tapped conduit
entrance and incorporate the necessary facilities for attachment to
the valves.

The entire installed assembly shall be tamper-proof and arranged to
cause a switch operation if the housing cover is removed or if the
unit is removed from its mounting.

Where dry-pipe sprinkler systems are installed, high and low air
pressure switches shall be provided and monitored by way of an

address reporting interface devices.
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7. Fire pump running, power failure and phase reversal supervisory
alarms shall be provided and monitored by way of address reporting
interface devices for the fire pump located in the fire pump room.

2.11 ADDRESS REPORTING INTERFACE DEVICE

A

B.

E.

Shall have unique addresses that reports directly to the building fire
alarm panel.

Shall be configurable to monitor normally open or normally closed
devices for both alarm and trouble conditions.

Shall have terminal designations clearly differentiating between the
circuit to which they are reporting from and the device that they are
monitoring.

Shall be UL listed for fire alarm use and compatibility with the panel
to which they are connected.

Shall be mounted in weatherproof housings if mounted exterior to a
building.

2.12 UTILITY LOCKS AND KEYS

A

B.

C.

All key operated test switches, control units, annunciator panels and
lockable cabinets shall be provided with a single standardized utility
lock and key.

Key-operated manual fire alarm stations shall have a single
standardized lock and key separate from the control equipment.

All keys shall be delivered to the COTR.

2.13 SPARE AND REPLACEMENT PARTS

A

Provide spare and replacement parts as follows:

1. Manual pull stations - 5

2. Key operated manual pull stations - 3

3. Heat detectors - 2 of each type

4_ Fire alarm strobes - 5

5. Fire alarm bells - 5

6. Fire alarm speakers - 5

7. Smoke detectors - 20

8. Sprinkler system water flow switch - 1 of each size
9. Sprinkler system water pressure switch - 1 of each type
10. Sprinkler valve tamper switch - 1 of each type

11. Control equipment utility locksets - 5

12. Control equipment keys - 25

13. Key operated manual pull station keys — 50

14._. Monitor modules - 3
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15. Control modules - 3
16. Fire alarm SLC cable (same as installed) — 152 m (500 feet)

B. Keys for key-operated manual pull stations shall be provided 30 days
prior to actual installation.

C. Spare and replacement parts shall be in original packaging and
submitted to the COTR.

D. Provide to the VA, all hardware, software, programming tools, license
and documentation necessary to permanently modify the fire alarm system
on site. The minimum level of modification includes addition and
deletion of devices, circuits, zones and changes to system description,
system operation, and digitized evacuation and instructional messages.

2.14 INSTRUCTION CHART

Provide a typeset printed or typewritten instruction card mounted behind a

Lexan plastic or glass cover in a stainless steel or aluminum frame with a

backplate. Install the frame in a conspicuous location observable from

each control unit where operations are performed. The card shall show
those steps to be taken by an operator when a signal is received under all
conditions, normal, alarm, supervisory, and trouble. Provide an additional
copy with the binder for the input output matrix for the sequence of
operation. The instructions shall be approved by the COTR before being
posted.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Installation shall be in accordance with NFPA 70, 72, 90A, and 101 as
shown on the drawings, and as recommended by the major equipment
manufacturer. Fire alarm wiring shall be installed in conduit. All
conduit and wire shall be installed in accordance with Section 26 05
33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS , Section 26 05 21, LOW-
VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW),
and all penetrations of smoke and fire barriers shall be protected as
required by Section 07 84 00, FIRESTOPPING.

B. All conduits, junction boxes, conduit supports and hangers shall be
concealed in finished areas and may be exposed in unfinished areas. All
existing accessible fire alarm conduit not reused shall be removed.

C. All new or reused exposed conduit shall be painted in accordance with
Section 09 91 00, PAINTING to match surrounding finished areas and red
in unfinished areas.
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Where devices are installed on existing shallow back boxes, extension
rings of the same material, color and texture of the new fire alarm
devices shall be used. Mounting surfaces shall be cut and patched in
accordance with Section 01 00 00, GENERAL REQUIREMENTS, Restoration,
and be re-painted in accordance with Section 09 91 00, PAINTING as
necessary to match existing.

All fire detection and alarm system devices, control units and remote
annunciators shall be Fflush mounted when located in finished areas and
may be surface mounted when located in unfinished areas. Exact
locations to be approved by the COTR.

Speakers shall be wall mounted and recessed in finished areas without
suspended ceilings. Speakers may be surface mounted in unfinished
areas.

Strobes shall be flush wall mounted 2,000 mm (80 inches) above the
floor or 150 mm (6 inches) below ceiling, whichever is lower. Locate
and mount to maintain a minimum 900 mm (36 inches) clearance from side
obstructions.

Manual pull stations shall be installed not less than 1050 mm (42
inches) or more than 1200 mm (48 inches) from finished floor to bottom
of device and within 1500 mm (60 inches) of a stairway or an exit door.
Where possible, locate water flow and pressure switches a minimum of
300 mm (12 inches) from a fitting that changes the direction of the
flow and a minimum of 900 mm (36 inches) from a valve.

Mount valve tamper switches so as not to interfere with the normal
operation of the valve and adjust to operate within two revolutions
toward the closed position of the valve control, or when the stem has
moved no more than one-fifth of the distance from its normal position.
Connect flow and tamper switches installed under Section 21 13 13, WET-
PIPE SPRINKLER SYSTEMS.

Connect combination closer-holders installed under Section 08 71 00,
DOOR HARDWARE.

3.2 TYPICAL OPERATION

A

Activation of any manual pull station, water flow or pressure switch,
heat detector, kitchen hood suppression system, gaseous suppression
system, or smoke detector shall cause the following operations to

occur:
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1. Operate the emergency voice communication system in Research Office
Building. For sprinkler protected buildings, flash strobes
continuously only in the zone of alarm.

2. Continuously sound a temporal pattern general alarm and flash all
strobes in the building in alarm until reset at the local fire alarm
control unit in Research Office building.

3. Release only the magnetic door holders in the smoke zone on the
floor from which alarm was initiated after the alert signal.

4_ Transmit a separate alarm signal, via the main fire alarm control
unit to the fire department.

5. Unlock the electrically locked exit doors within the zone of alarm.

B. Heat detectors in elevator machine rooms shall, in addition to the
above functions, disconnect all power to all elevators served by that
machine room after a time delay. The time delay shall be programmed
within the fire alarm system programming and be equal to the time it
takes for the car to travel from the highest to the lowest level, plus
10 seconds.

C. Smoke detectors in the primary elevator lobbies of Research Office
building indicate where there is Phase 1 elevator recall shall, in
addition to the above functions, return all elevators in the bank to
the secondary floor.

D. Smoke detectors in the remaining elevator lobbies, elevator machine
room, or top of hoistway shall, in addition to the above functions,
return all elevators in the bank to the primary floor.

E. Operation of a smoke detector at a corridor door used for automatic
closing shall also release only the magnetic door holders on that floor
in that smoke zone. Operation of a smoke detector at a shutter used
for automatic closing shall also release only the shutters on that
floor in that smoke zone.

F. Operation of duct smoke detectors shall cause a system supervisory
condition and shut down the ventilation system and close the associated
smoke dampers as appropriate.

G. Operation of any sprinkler or standpipe system valve supervisory
switch, high/low air pressure switch, or fire pump alarm switch shall
cause a system supervisory condition.

3.3 TESTS

A. Provide the service of a NICET level 111, competent, factory-trained

engineer or technician authorized by the manufacturer of the fire alarm
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equipment to technically supervise and participate during all of the

adjustments and tests for the system. Make all adjustments and tests in

the presence of the COTR.

When the systems have been completed and prior to the scheduling of the

final inspection, furnish testing equipment and perform the following

tests in the presence of the COTR. When any defects are detected, make
repairs or install replacement components, and repeat the tests until
such time that the complete fire alarm systems meet all contract
requirements. After the system has passed the initial test and been
approved by the COTR, the contractor may request a final inspection.

1. Before energizing the cables and wires, check for correct
connections and test for short circuits, ground faults, continuity,
and insulation.

2. Test the insulation on all installed cable and wiring by standard
methods as recommended by the equipment manufacturer.

3. Run water through all flow switches. Check time delay on water flow
switches. Submit a report listing all water flow switch operations
and their retard time iIn seconds.

4. Open each alarm initiating and notification circuit to see if
trouble signal actuates.

5. Ground each alarm initiation and notification circuit and verify

response of trouble signals.

3.4 FINAL INSPECTION AND ACCEPTANCE

A

Prior to final acceptance a minimum 30 day "burn-in' period shall be
provided. The purpose shall be to allow equipment to stabilize and
potential installation and software problems and equipment malfunctions
to be identified and corrected. During this diagnostic period, all
system operations and malfunctions shall be recorded. Final acceptance
will be made upon successful completion of the "burn-in" period and
where the last 14 days is without a system or equipment malfunction.

At the final inspection a factory trained representative of the
manufacturer of the major equipment shall repeat the tests in Article
3.3 TESTS and those required by NFPA 72. In addition the representative
shall demonstrate that the systems function properly In every respect.
The demonstration shall be made in the presence of a VA representative.

3.5 INSTRUCTION

A

The manufacturer®s authorized representative shall provide instruction

and training to the VA as follows:
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1. Six one-hour sessions to engineering staff, security police and
central attendant personnel for simple operation of the system. Two
sessions at the start of installation, two sessions at the
completion of installation and two sessions 3 months after the
completion of installation.

2. Four two-hour sessions to engineering staff for detailed operation
of the system. Two sessions at the completion of installation and
two sessions 3 months after the completion of installation.

B. The Contractor and/or the Systems Manufacturer®"s representative shall
provide a typewritten "Sequence of Operation™ including a trouble
shooting guide of the entire system for submittal to the VA. The
sequence of operation will be shown for each input in the system in a
matrix format and provided in a loose leaf binder. When reading the
sequence of operation, the reader will be able to quickly and easily
determine what output will occur upon activation of any input in the
system. The INPUT/OUTPUT matrix format shall be as shown in Appendix A
to NFPA 72.

C. Furnish the services of a competent instructor for instructing
personnel in the programming requirements necessary for system
expansion. Such programming shall include addition or deletion of
devices, zones, indicating circuits and printer/display text.

PART 4 - SCHEDULES
4.1 DIGITIZED VOICE MESSAGES:

A. Digitized voice messages shall be provided for each smoke zone of
Research Office building. The messages shall be arranged with a 3
second alert tone, a ""Code Red"™ message and a description of the fire
alarm area (building number, floor, level and smoke zone). A sample of
such a message is as follows:

Alert Tone

Code Red

Research Office Building, Second Floor, Zone #

Code Red

Research Office Building, Second Floor, Zone #

Code Red

Research Office Building, Second Floor, Zone #

4.2 LOCATION OF VOICE MESSAGES:

Upon receipt of an alarm signal from the building fire alarm system,

the voice communication system shall automatically transmit a 3 second
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tone alert and a pre-recorded fire alarm message throughout the floor
in alarm, the floor above and the floor below.
- - -END - - -

FIRE DETECTION AND ALARM 28 31 00 - 28



